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engineers 

agree 

Not on how to mix a Martini - 
nor necessaB'ily on how to build 
a missile platform — 
but every day, 
throughout the industry, 

Engineers agree 
on Wiggins Connectors. 

"Wiggins 

The aiilhorily on ronnedors 
Engineered for Eeliabilily. 





E- B. Wiggins Oil Tool Company, Inc. 
3424 East Olympic Blvd., Los Angeles 23, Calif. 




World's Fastest Navy Fighter 

Proudly wears 
controls 


- Vought'8 F8U-1 Cru« 
inslamaneoua, positive, teathertouch response. 
These units, Sargent fabricated to Voaght 
ipecifications, provide a system for control for the 
safe, positive, efficient operation of this great hghter. 
lerience of more than 36 years of 

manufacture of precision equipment 

systems has given Sargent Engineering Corporation 
the "know-how’' to aid in soJving the essential and 
advance problems of force control, Leading airframe 
and missile manufacturers ore using hundreds of 
different Sargent hydraulic, mechanical, pneumatic, 
electrical and electronic force control units on the 
nation's military planes, commercial planes and missiles. 
Sargent places its facilities of design and manu- 
facture at your disposal. We invite you to send your 
specifications for the Sargent proposal of your 
force control problems. 


ENGINEERING CORPORATION 


AVIATION CALENDAR 


Jan. 28-31-Sth P 


X & Eng 


riii| Conference, Publi. , 

ClMvIand. Ohio. 

Jan, 28-31-25th Atimial Meeting. Institute 
of the Aeronautical Sciences, Sheraton- 
Astor Hotel. New York, N. Y. Honors 
Night Dinner, Jan. 28. 

Jan. 30-Annual Meeting, Convertible Air- 
craft Pioneers, Engineers Club, New York. 

Jan. 31-Sixth Annual Instnuncnt Sliuct 
Course, Los Angeles Harbor )unlor 
College, Wiliiiington, Calif. Addilioiial 
course will beheld Feb. 1. 

Jan. 31-Fcb. 1-Conference on Digital Com- 
puting in the .\ircrafl Industry, sponsored 
bv Nc« York University' and International 
Business Machines Corp., NYU Bronx 
Campus, New York. N. Y. 

Jan. 3I-Feb, 2-Confcrcncc on Adhesisc- 
Bonded Structures. Society of ,\ircraft 
Materials and Process Engineers, Insti- 
tute of the Aeronautical Sciences Build- 


national .Mr Transport Assn.. Nesv York, 

Feb. 7— .Annual Mid-M'inter Symposium of 
the New York Section, Instrument So- 
ciety of America, Carden City Hotel. 
Long Island, N. Y. 

Feb. 7-8— Jet Know-How Symposium for 
members of National Business Aircraft 
Assn., sponsoad by US.AF (by invitation). 
V\'right-Patterson ,\FB. Ohio. For details 
write: "'illiani K. Lawton, executive sec- 
retary. NB.A\. 3-14 Pcimsylvania Bldg., 
Wastiingfon 4, D. C. 

Feb. 12— .Mlanfic Commodity Rates Board. 
International .Air Transport .Assn., New 
York, N, Y. 

Feb. 14-15-1957 Transistor and Strlid State 
Circuits Conference, University of Pcmi 
sylvania. Philadelphia. Pa, 

Feb. 14-15— National Jet Age Conference, 
sponsored by the .Air Force .Assn.. Shera- 
ton Park Hotel, Washington. D. C. 

Feb. 16.19-6tb Annual Trade Show &- 
Convention. Institute of Surplus Dealers. 
New York Trade Show Bldg.. New York. 

(Continued on page 6) 



New QUAKER 
starting 
jet engines 
. . . fast! 


Synthetic fabric jacket and silicone 
tube retain temperatures from 
upstream to downstream end 
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Made in continuous lengths up to 50', 
this new Quaker hose easily wichsrands 
temperatures as high as -f450^F; as low 


As the above diagram shows, cl 
keeps heat loss— and therefore ene 
-to a minimum. (Comparable 
cemperacuce of ordinary hoi au 


weight and fully fiexible. And it resists 


Available in either single or double 
jacket, the hose comes in 1" to 4" I.D.'s. 
Siaes l" and IVS" I.D. can be made in 30' 
continuous lengths; IVi" to 4" I.D. in 50' 
lengths. The hose cakes regular expansion 
and shank hose couplings. 


about 400° F.). Both the silicone rube and 
hose hold the heat! 

Other advantages? The hose is light- 


Want more information? Write to: 
H.K.PorlerCompany,lnc. QuakerRubher 
Difisiea, Philadelphia 24, Pa, or Quaker 
Pioneer Rubber Divisitm, PiUsburg, Cal. 



QUAKER RUBBER DIVISION 
QUAKER PIONEER RUBBER DIVISION 

H. K. PORTER COMPANY, INC. 
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PROVEN IN SERVICE 


unng quolity wire and cable, and o long history of close 



Statlcr.Xos Aii|dcs,^aW. 







NOW! AUTOMATIC NAVIGATION 
FOR GLOBAL JET FLIGHT 


An advanced system of aerial navigation, with 
the speed and precision demanded by high 
speed jet flight, has been developed by Ryan 
under sponsorship of the Navy’s Bureau of 
Aeronautics. Using continuous-wave radar, in 



tude), ground speed, ground mileage, drift 
angle and ground track in continuous, readable 
form. No computations are necessary. The 
equipment is compact and self-contained. No 
ground facilities are employed— no wind infor- 




itribution to j« 
•k which Ryan 
iconiplishing ii 


BUILDING AVIATION PROG 
Aircraft • Power Plant 

Ryan Aeronautical Compar 


ESS SINCE 1922 




SIMMONDS 

PACITRON 

FLIES ON THE CARAVELLE 


With an initial order of twelve Caravelle jet transports, A1 R FRANCE 
maintains its policy of operating the most advanced equipment . . . and this 
policy calls for the specification of Simmonds lightweight Pacitron 
Fuel Gage System’s. Through past experience and millions of flight miles, 
AIR FRANCE has proven that Pacitron provides the ultimate in 
reliable fuel measurement and management. 

First choice with more than 40 airlines, the Pacitron system makes 
possible additional important functions of fuel managenteni and control, 
including automatic center of gravity control of fuel weight distribution, 
low level switching through thermistor level switches and automatic load 
limit control in accordance with the flight plan. 

Simmonds pioneered the first electronic fuel gage installation over 
ten years ago. Today's aviation world continues to recognize Simmonds’ 
leadership as “first in electronic fuel gaging.” 

Simmonds 

AEROCESSORIES, INC. 


General Offices: Tarrytown, New York 





When the lip sublimes I 


Away up where it’s cold, black and lonely at 500,000 ft., 
the thermal attack on a missile or “airplane” isn't very 
meaningful. The air molecules at that height are barely 
nodding neighbors, rather than crammed together in a 
fluid mass. But, escape and re-entry into the earth’s dense 
envelope of atmosphere generate thermal attacks of 
frightening ferocity. Nose and leading-edge temperatures 
may rise to 3000*F. 

Even titanium won't stand such temperatures for 
more than a few minutes. For all those areas requiring 
long-time service life up to 1000‘F, however, titanium’s 
light weight, great strength and corrosion resistance offer 


outstanding design advantages. 

Production quantities of very high strength heat- 
treated sheet, to close gage and flatness tolerances, are 
being engineered into advanced aircraft and missiles. For 
non-military applications, all types of mill products are 
obtainable at constantly lower price levels. 

T.M.C.A, is again adding to its production facilities 
to properly service an ever-expanding market. T.M.C.A. 
engineering service and technical literature are readily 
available to ail those industries challenged by weight, 
strength and corrosion problems. 


. . . FIRST IN 





TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, New York 7, N.Y. 
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Modification 


Modification suggests alteration and 
manufacturing flexibility. Aircraft mod- 
ification and flexibility are synonymous 
at Hayes. This applies both to facilities 
and personnel, due to the versatility of 
Hayes engineers. 

The huge Hayes plant is divided into 
ten separate and independent bays - 
each embracing 116,000 square feet of an 
assembly line and working area. These 


are supported by conveniently located 
machine shops, wii-ing assembly lines 
and mammoth presses for structural 
shaping. 

Add to these physical advantages the 
versatility of Hayes specialized engineer- 
ing groups, and it becomes obvious why 
Hayes is able to meet tight delivery 
schedules simultaneously in the modifi- 
cation of many different types of aircraft. 



LORD ENGINE MOUNTINGS PROVIDE 

more comfort 
and safety 
for 


Since pre-World War II days, major production aircraft at Lockheed 
have been equipped with Lord Dynafocal^Suspenslon Systems. 
These produce effective “center-of-gravity” support for piston and 
turboprop engines, contributing to smoothness and comfort for 
passengers and crew. While transmitting powerful engine thrust 
arrd torque, Lord Oynafocal Mountirrgs isolate engine disturbances, 
reduce noise, minimize wear to the airframe and improve the over- 
all safety of the craft. 

For the finest in aircraft engine mountings, look to Lord— the 
leader in Engineered Vibration Control and bonded rubber products. 
For Information, call your nearest Lord Field Engineer or the Home 
Office, Erie, Pennsylvania, 





VENTURA (1942); 

Versatile hit-and-run bomber of World War II. Backbone 
of Novy's Pacific air striking Force. 


<4=^^ I I 


CONSTELLATION (1943): 

First used os high-speed Air Force transport. New 
used by airlines oil over the world. 



LORD MANUFACTURING COMPANY e ERIE, PA. 



. . . safely controlled by 

new Johns-Manville structural Insulation 


New Problems. The engine compart- 
ment of today's jet aircraft is a "hot 
spot" both literally and figuratively. 
Not only are engine temperatures 
rising higher; greater speeds have 
produced higher air flow velocities and 
complex pressure problems. These 

parture in insulation design. 

New Answers. Many designers have 
successfully combatted these engine 
compartment heat problems with the 


help of Johos-Manvillc. In the J-M 
laboratories new insulating methods 
have been developed which are adapt- 
able to practically every type ofaircrafi. 
Among these is a totally new concept 

pecially for engine compartments in 
the new Century series as well as the 
latest naval aircraft. 

Matchless Experience. In ihefieid 
of jet aircraft insulation, no other com- 
pany can match the experience of 


Johns-Manville insulation scientists. 
From the very beginning of the jet age 
they have been working closely with 
all the major engine and airframe man- 
ufacturers. Today they are busy devel- 
oping new materials in new shapes 
and siaes for the insulating problems 
of tomorrow. 

Why not put this experience to work 
for you. Write Johns-Manville, Box 
K. New York 16, N. Y. In Canada, 
Port Credit, Ontario. 


PRODUCTS FOR THE 
AVIATION INDUSTRY 


m Johns-Manville 
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TO oonvi:ri or arsoro 
TH iiRiviAi. i:rri:(;is at low cost 

SYLPHON BLLLOWS AND ASSLIVIBLILS 



Whether design problems involve thermal, pres- 
sure or mechanical effects, Fulton Sylphon can 
help you use the simple, foolproof bellows 
principle to best advantage. For one thing, an 
unmatched engineering service assures you 
of the bellows or bellows assembly. 

Specialized skills end facilities also enable , 


Fulton Sylphon to produce eomplala bellows 
assemblies at lower cost than you could your- 
self, And only from Fulton Sylphon can you 
get the extra know-how that comes from 52 
years of experience with every conceivable 
beiigws application! 
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SlLftSTIC 


seals stay efficient from -130 to 500 F 


Silastic*, Dow Coming’s silicone rubber, adds efficiency 
and dependability to your product because it stays resili- 
ent and keeps its shape at temperatures which quickly 
Get latest data on Silastic tlestroy the effectiveness of organic rubber. Available 
through leading rubber companies in practically any color, 
Mail COOpon today size or shape — sponged, solid or hollow. 


Typical 

Properties of Silastic for Seals 


. T„.... 

ruiun. rang.-, 'T 

•130 10 SOO 

• Teii>.j 

r <lrrnglh, pi-i 

bOO lo 900 

• Flluns 

ilion, % 

ISO 10 300 

• Tciir 

irrngih, Ib/iu 

40 to 7.S 

• Coiiii 


25 to 50 

> Ilurdr 


20 to 80 

• Wcnl 

tr, an, I «.ro.m rcMSIanec 

Excellent 



If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


DOW CORNING CORPORATION • MIDLAND, MICHIGAN 
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Flexible Shafts 
Eliminate 
Unnecessary 

Parts I 


One manufacturer used flexible shafts to re- 
place 35 parts in a Hydraulic Power System 
... cut costs by 90%. Four flexible shafts re- 
placed a 3S-part remote-control system . . . 
simplified design . , . made assembly easier 
■ . . eliminated alignment problems . . . im- 
proved performance! 

This is only one of hundreds of remote con- 
trol and power drive problems these quality 



flexible shafts are solving in every industry 
today. Can S.S. White flexible shafts help im- 
prove your product? Perhaps make it lighter 
in weight . . . cut production costs . . . elimi- 
nate unnecessary parts? 

If you'd like to know more about flexible 
shafts, the advice of our engineers costs you 
nothing. Just write to 







...the standard transparent plastic 


for small planes, too... 


The use of Plexiql.\s acrylic plasiic in aircraft is by 
no inean.s confined to cockpit enclosures and windotTS 
on the country's fighters, ix)ml>ers. helicopters and com- 
mercial transports. Manufacturers of planes for business 
and pleasure flying, like the makers of the Cessna 310 
shown aljove, also use Pi.exiglas— to give their cus- 
tomers unrestricted visibility and good service com- 
mensurate with the efiiciency and comfort that arc 
built into today's small aircraft. 

Plexiglas is the standard materia! for transparent en- 
closures Ijccause it has the required clarity, strength, light 
weight, forinability and weather-resistance. Through- 
out the as’iation industry, manufacturers count on the 
twenty->'ear experience of Rohm & Haas Company, 
as the supplier of Plexiglas, for help in solving specific 
aircraft-glazing problems. They also can cbuni on con- 
stant research at Rohm & Haas to raise the quality 
of transparent plastic to higher levels, to meet the re- 
quirements of planes of the future. 



Cfiemkats for Industry 

ROHM e HAAS 

COMPANY 

WASHINGTON SQUARE, PHILADUPHIA5, PA. 

■Irlbulor: Crystal Glass & Plasliis, Ltd., 

Qmy at Jarais Siral, Tnieoli,, Canada. 
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air miles) with no perceptible flutter or fading ... is 
further proof that General Electric's new radio tech- 
nique . . . Synchronous Amplitude Modulation'. . . is 
the solution to the problems of long-range radio 
operations. Its concept and operation are uniquely 
simple . . . SAM' is compatible with all present forms 
of radio equipment ... its opera- 
tors need no further specialized 


pressed-carrier, double-sideband transmission and 
synchronous reception promise significent savings in 
weight and cost. Of paramount importance Is SAM's* 
resistance to jamming and interference. Here again, 
is a vivid example of LMEE's invaluable contribution 
to progress. ..in furthering new uses for electronics. 

For the very latest Information 
S on SAM’,., write Section A 


Aoiftfiwi Pitwiiuife 

OAR • INDICATORS ANO DISPLAY • COI 
COMMUNICATIONS • PUZES ■ AUTOMX 

^tgfess k Our Mosf Imfrarfartf ^aduef 

GENERAL® ELECTRIC 



35,000-pound airport rolls on 
TIMKEN' bearings 


T O make possible launching jet 
lighters and missiles without run* 
ways, Fruehauf built the new "Zero- 
Length” semitrailer for Marlin. Balti* 
more. And to be sure the wheels and 
axles could take the 3S,000-tb. trailer 
load pUn the weight of the plane or 
missile, Fruehauf engineers spcciiied 
Timken° tapered roller bearings for 
the wheel mountings. 

Timken bearings take both radial 
and thrust loads in any combination. 
Their tapered construction does it. 
And full line contact between their 
rollers and races gives Timken bear, 
ings extra load-carrying capacity. The 
trailer wheels roll easily on Timken 
bearings, Need no special devices to 


take the heavy thrust loads of turning. 

^ear and maintenance are cut, 
longer bearing life assured because 
Timken hearings practically elimi- 
nate friction. They're geometrically 
designed to have true rolling motion 
and manufactured with microscopic 
accuracy to conform to their design. 
Closures are more effective because 
Timken bearings hold wheels, hubs 
and axles concentric. Dirt can’t get 
in, lubricant can't get out. And Timken 
hearings shrug olf the shock encount- 
ered pulling the trailer over rugged 
terrain because their rollers and races 
are case-carburized to give them a 
hard, w'ear.resisiani surface over a 
tough, shock-resistam core. The fine 


alloy steel used in Timken bearings 
is made in our own mill. We're 
America's only hearing manufacturer 
that takes this extra step to insure 
bearing quality. 

No other bearing gives you all the 
advantages that Timken bearings 
give you. Specify them for the 
machines you design, buy or build. 
Always look for the No. 1 sign of 
value on every bearing — the trade, 
mark "Timken”. The Timken Roller 
Bearing Company, Canton 6. Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: "TlMRO.SCO”. 



WE MAKE OUR OWN STEEL 




have these edvaaliscs: 1 



TIMKEN 

TAPERED ROLLER BEARINGS 


NOT JUST ASAa OnOT JUST A ROUER IHE KMMN lAPCREO BOILER BEARING TAKES RAWAl ’ AND THRUST lOAOS OR ANT OOMBINAIION 
18 
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Report Flays British Air Industry 26 

► House of Commons Select Committee ossoils oircroft industry for 
woste and failure in blistering report. 
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COVER: First five fiillv ii|x;Tatinnul Ccssiiu 'I'-37A twin-jet piiniarv trainers 
liold a tight formation over Kansas terrain prior to delivery to U. S. Ait Force. 
T-37A is destined to replace the obsolcscait North .American T-28A piston- 
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B.F. Goodrich Aviation Products improve performance, 
cut over-all weight, reduce maintenance 




;ineers can help you. Write for specific product 


B.EGoodrich Aviation Products 

A division of The B, F. Goodrich Company, Akron, Ohio 


EDITORIAL 


USAF Faces Budget Squeeze 



Last year we called the original Fiscal 1957 airpower 
budget submitted by the President to Congress a fraud 
because it would not support the level of airpower which 
its advocates claimed, and they knew full well that it 
would not. E\'cnts during the past 12 months have 
proved conclusivelv just how much of a deliberate decep- 
tion tills budget proposal really was. 

Less tlian three months after it was submitted, the 
administration abandoned the pretense that this budget 
was adequate and asked Congress for an additional $500 
million for aircraft and missiles. By mid-year. Congress 
bad added approximately another $1 billion. 

Even then, the administration and its Pentagon hciicli- 
nicn claimed that this additional money was not really 
necessary and could not be wisely used. Now we hear 
from the Pentagon’s fiscal expert, Assistant Secretary 
Wilfred McN'eil, that S700 million of this e 
has already been obligated for the long rar 
missile program, and otlier portions of tlie c 
lias'c been obligated to accelerate aircraft j 
■]'his indicates dearly that the congressional niaiontv 
tliat boosted USAF funds tor Fiscal 1957 \s’as more 
accurate in its appraisal of the real requirements for 
financing adequate airpower than were the President’s 
fiscal and military ads’isers wlio drafted the original plan. 

Proclamation vs. Fact 

For tlirec years, tlie administration publicly proclaimed 
tliat its airpower budget economies would not im[Kiit 
USAF’s progress in building toward the goal of 1 57 com- 
. As late as last year, tlie administration spofcea- 
■ c Pentagon stoutly denied 
tliis goal and insisted that 
□ support it. 

y who has followed the progress of 
1 the post-war era knew this was 

1957. less than six mouths from 
to achieve its 137 wing 
publicly admit that this 
announce a programmed 
i. But even this step in the direction 
acterized by some sleiglit of hand 
: mote cliaractcristic of a carnival 
;a operator than responsible federal 

ranges have been introduced by the 
t in tlie yardstick whicli for conve- 
understanding lias been used to 


bat wings. As late as last \'car, tin 
men in both Congress and tlic P 


lirpowcr budgets in tl 



Two sigiiifica 
Defense Depart 


• First, USAF 3$'ings that have already been in exist- 
ence have been transferred from the support status to the 
combat wing program. These include at least three C-125 
assault transport wings and possibly a guided missile 
wing. 

• Second, a “third dimensional approach’’ has been 
introduced into the budget discussion for the first time 


which adds carryover funds appropriated but not obli- 
gated last year into tlie Fiscal 1958 program to gis’c it an 
air of opulence not justified by the facts. 

In addition, the administration is still not telling the 
wliole trutli about its «ing cutback program. Althougli 
a genuine cutback to 120 wings is clearly indicated by 
the Fiscal 1958 budget after the 128-wing shell game 
sleight of liand is eliminated, the administration's fiscal 
poliev alrcads' lias programmed a cut to 112 USAF u’iligs 
bv 1960. Thus, the administration is alreadv clearly 
committed to a cutback in USAF strength for the 
remaining years of President Eisenhower's second term 
that is far in excess of what it has yet publicly admitted. 


What Is Real Issue? 

We liold no particular brief for the 137 wing lei’cl as 
a magic number or a panacea for all military airpower 
prolilcnis. and we would not argue with tlic thesis that 
112 wings equipped with a wide variety of atomic wea- 
pons. supersonic all-weather fighters, guided missiles and 
B-52 bombers represent more genuine combat strcngtii 
than 137 wings equipped with subsonic aircraft and 
cons’cntional weapons. 

But this is not really tlie point at issue. The real issue 
is wlictlier the modem airpower programmed for the 
112 wing program will be siguificanflv superior to what 
the Sos’ict air force and its satellites will have in the air 
by tlie same date. 

3\'c also finv.ly believe that tlie .-\mcricaii people. 
wlio.se welfare and future is at .stake, have a right to know 
tlic facts as to svhat is being done for tlic defense of their 
country. Wc believe tlics’ lias’c a right to know the 
wliolc truth on the defense they arc paying for and 
depending on— not just fragments of the tnith that some 
gosennnent officials feel arc ‘‘safe’’ to tell them or frag- 
ments that, while true in themselves, can be strung 
togctlicr to produce a totally misleading picture. In 
presenting its Fiscal 1958 defense budget, the administra- 
tion has finally begun to tel! the trutli about its planned 
miiitan' airpower p'Ogram, but it still has a long wav 
to go before it gives the American public the whole 
truth about this vital subject. 


Gradual Decline 

The sad fact is that the Fiscal 1958 budget, like its 
predecessors of the last three I’cars, will produce a 
gradual decline in the ratio of Anierican airpower strength 
to tlie atoniic-airpowcr strength whicli combinations of 
potential enemies may have during the next three to 

USAF is facing the inevitable consequences of a steadv 
budget squeeze that will reduce its future strength faster 
than modernization of equipment and weapons will 
increase it. This is tlie issue around which the con- 
gressional debate on the Fiscal 1958 defense budget will 
center. —Robert Hotz 
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up on 
its 

tail-of 

TITANIUM 

Most of the tail section and many other vital porta 
of North American’s F-IOOC supersonic fighter 
are made of titanium. It not only reduces 
gross weight by several hundred pounds, it 
withstands the searing combination of engine 
and aerodynamic heat. 

Titanium is no stranger to North American 
aircraft. The first F-100, FJ-4 and earlier planes 
like the F-86D Sabre Jet and the FJ-2 and 
FJ-3 Furies for the Navy all fly with titanium. 
Here's why — Titanium's high strength-weight 
ratio ... its freedom from stress corrosion cracking 
... its corrosion resistance . . . and its ability to 
withstand high operating stresses have made it an 
essential part of high-performance aircraft. 

REM-CRU led in the development and 
production of titanium for aircraft applications. 
And REM-CRU’s enlarged facilities mean 
prompt delivery of the titanium grades, sizes and 
shapes you need— including new high-strength, 
weldable alloys. What’s more. REM-CRU 
is always glad to share with you the wealth 
of titanium data it has available. 


REM-CRU 

TITANIUM REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 
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WHO'S WHERE 


In the Front Office 

Dr. lames A. Marsh, vice president, Sys- 
tems Laboratories Corp., Sherman Oah, 
hard H. Dc Lano, diro 




mtcirat 


Carl E. Schmitz, executive vice president. 
Crane Packing Co.. Morton Grove. IIU 
Vance E. Vorhees. vice president-sales: B. H. 
Stciibcrg, vice prcsidcnt-manufacliiring. 


Dr. Olive 

and maiiagcr-Elecltoriics and Avionics Di- 
vision, Emerson Electric Manufacturin| 
Co., St. Louis, Mo. 

Dr. Douglas II. Ewing, vice prcsidctit- 
Rfscardi and Eii|i:iccrin|, Radio Corpora- 
tion of America, New York, N. Y. Also: 
Humboldt W. Leverenz, assistant director 
of research, RCA Laboratories. 

Sam DuPrcc, vice president-general prod- 
ucts group. Goodyear Tire and Rubber Co.. 
Akiou, Ohio. \fr. DuPree succeeds foseph 
E. Mavl. retired. 

Cupt. F. D. PfutenhaucT (USN, ret.), vice 
president production, and D. C. Eaton, vice 
president-program management, Reaction 
-Motors. Inc.. Dcnville, N. f, 

Raymond J. Condon, vice president-gor- 
cnuiient projects (Wasliinglon, D. C.). Aero- 
nautical Division. Minneapoiis-Hoiieywell 
Regulator Co.. Nfinneapolis. Minn. 

Stanley Gewirtz. vice president. National 
Airlines. Inc. -Also: Richard A. Fitzgerald, 
vice president (Washington. D.C.). 

Horace Singleton, assistant vice president, 
•Aoionnutical Division, Rohcrtsbaw-Fiilton 
Controls Co., .Anabcrm, Calif. 

Laiirance H. Cooper. managcr-laas 
Angeles office, .Aiuetican Bosch .Arma Corp , 
llcmostead. N. Y. Mr. Cooper is former 
presioent and director of Hall-Scott, Inc. 

Honors and Elections 

Air Commodore F. R. Banks, a director 
of the Bristol .Aeroplane Co., has been 
inmvd a 19s6 Honorary Fellow of the 
Institute of the .Aeronautical Sciences, in 
recognition of contributions to aviation. 

George P. Jude, director of flight control 
engineering at the Sperry CvToscopc Co.. 
has |>ccn selected hy the Institute of the 
Aeronautical Sciences to receive the Law- 
rence B. Sperry .Aivarf “for significant con- 

aiitomatic flight and all-weather flsons." 

Tlie following have been elected to three 
year terms on the Institute of the .Aeronau- 
tical Sciences Council: William B- B 
CNCcntiic vice president, Tlic Glei 
Martin Co.; Victor E. Carbonara. presideni 
Kollsman Instrument Corp,; Jack S. Parke 
vice president- General Electric Co.; Ilcnr 
J, E. Reid, Director, t.angles .Aeronauticr 
Lahomlory. NAC.A; and F-dsvard C. Well; 
vice president-engineering, Boeing .Aitplan 
Co. Raymond C. Sebold. vice president 
cngiiiet-rmg. Convair Division. Cenert 
Dynamics Corp., has been elected to serv 
the remaining two years of the term o 
Miindy I. Pcale, now I.AS president. 

(Contimicd on page 11') 


rgan, 


INDUSTRY OBSERVER 

►Watch for Defense Department auditors to begin scrutinizing travel 
expenses of engineers submitted bv defense contractors as allowable costs 
on gosernniciit contracts. Pentagon thinking is leaning toward cutting dosvn 
the percentage of engineering travel as allowable costs, particularly nherc 
it goes for tnuci expenses for niosing an engineer from one contractor to 
another as a result of recruiting campaigns- 

► Rolls-Royce RA.29 Avon turbojet engine now scheduled for use in the 
dc Havilland Comet IV transport has 1,000 lb. more tlimst than the 
earlier RA.26 commercial engine. Added thnist is due primarily to the 
addition of an extra "zero stage" to the compressor. RA.29 has 11,000 Ib. 
thnist with 16 compressor stages and an engine weight of 3,148 Ib. as 
compared with 10,000 th, thrust, 13 compressor stages and an engine weight 
of 2,900 lb. for tlic RA.26. 

► Watch for tlie US.Ah’-Navy plant cognizance row to erupt oscr Consaii’s 
San Diego plants. Plants ate now under Navy cognizance, but USA!' 
cuncntly accounts for 99% of Convair’s San Diego militan' busincss- 
Na\’y rcccnth' complained over the high cost of secutih' clearance operations 
for employes being hired at these plants for the Atlas ICBNf program, and 
US.AF offered to take over all cognizance responsibilities. Dist rovs' over 
cognizance was during the Korean war nhen the .Air Force made a pass at 
Pratt & Whitney's Connecticut plants because of a major shift in produc- 
tion and dcsclopmcnt business from Nas’v to US.Al'’. Navy, however, licid 
onto P&W plant cognizance. 

►Hughes Tool Co-'.s Aircraft Division has received three Army Tcsearch 
coutiacts for the dex'clopinent of a flving crane using pressure jets as its 
power source. The conijanv’s XII-17 may be disassembled and its compo- 
nents used in a test program to establish the adxantagcs of the pressure jet 
as a propulsion system. XH-17 was Bon n at 46,000 Ib. gross and— although 
only a research ^•chiclc-liflcd a pa\- load of 8,000 lb, 

►Four American engine manufacturers hare negotiated with Canada’s 
Orenda Engines Ltd. regarding licensing agreements for manufacture of 
Orenda’s PS 13 Iroquois engine. Iroquois will be installed in ,i B-47 test bed 
and is rated at 20.000 lb. thrust and 30.000 Ib. with afterburner. 

► Western Hemisphere rights to the French-developed low-fiequcncv Radio 
Web navigation-traffic control system hare been obtained bv Stavid Engi- 
neering, Inc., of Plainfield, N. j. The system i-s considered bv some as a 
successor to Voitac. and Stavid says it also could provide automatic collision 
avoidance protection. 

►Pastushin Aviation Corp., of Los .Angeles, lias rccciscd an initial order 
for 140 400-gal, ahiminum alloy external fuel tanks for the Boeing B-32. 
Tanks will incorporate integral pylons utilizing honevcomb panel construc- 
tion, One B-52 will carry hvo of the units. 

► Kqinan Aircraft Corp. is expected to win Naiy’s utility helicopter competi- 
tion with the conijiany’s first single-rotor configuration. Design has been 
chosen over Vcrtol's HUP-4. a tandem powered by the 'A’cight R-1300 
engine. Already about four months overdue, Bureau of Aeronautics’ an- 
iioimccnient of its decision is expected this week. 

►Fairchild Aircraft hopes to sell its C-123 assault transport to the Vene- 
zuelan air force. "Fhe aircraft already li;is been demonstrated to top Air 
force officers, in Venezuela and interest is reported high because of the 
aircraft’s performance on short fields common to that part of the world. 

► Scheduled firing program for .Army's Redstone missile calls for rounds to 
be launched on alternate Tuesday nights at 9:00 p.m. Current firings began 
at .Ait Force Missile Test Center, Cocoa, Fla. after a month’s lapse for 
holidays. 

►Second test round in the Vanguard program, the 14th Martin-built Viking 
rocket, is expected to be launched within the next two weeks. 


AVIATION WEE<, Jc 


28, 1957 





1 , 600 , 26 a 


Major and vital components lor Jet 




produced l>y Fairchild Engine Division — In mass qaantHy, to Mghast praclalon slandartla 


.Through skill, experience and production ef- 
ficiency, Fairchild Engine Division manufac- 
tures such precision parts as turbine wheels, 
frames, diaphragms and turbine buckets for the 
jet engines of some of America’s most powerful 
fighters and bombers. Subcontracting many other 
parts as well, Fairchild Engine Division has 


proved dependable production performance in 
mass quantity to highest precision standards. 

Now in Fairchild’s new plant at Deer Park, 
Long Island, this production capability is in- 
creased even more, and will be put to work 
wherever necessary to serve today's ever ex- 
panding aviation industry. 


FAIRCHILD 


Washington Ronntlnp 


Budget Support From Twining 

Look fnt Gen. K.-ithiiii F. Twining, Air 1‘orcc Chief of 
Staff, to defend the rcdiictioii of USAF's goal fruiii 157 
to 128 wings as proposed in the Fi.swl 1958 budget 
(AW Jan. 21. p- 26). The General knows that 128 
wings is not tlie iiiiiiiuiuui under US.Ah's present pro- 
gr.imming. The 1960 goal; 112 wings. 

Gen. T wining, liowcsct, will tell the whole truth if 
coiigresstiicn ask him htiw mucli the .slash will damage 
America’s air[X5wcr capabilities. If the Demoemts can 
make an issue out tjf his answers, they are welcome to do 
so, but Gen. Twining e.innot put himself in the position 
of iicipiiig to ptosnke a fight. 

Key to this situation is tlic fact that Gen. Twining is 
slated to succeed .Adm. -Arthur Radford as cliairnian of 
the Joint Chiefs of Staff this \ car and. as such, will be top 
milifaiy adviser to the Eisciihnwer .Administration. 

Heatings on the budget will begin this week at cxccu- 
tis'c sessions of the House .Appropriations Snhcimimittcc 
on the Armed Sers-iccs headed by Rep. Geoigc Mahon 
(D.-Tex.). Lead-off svitncsscs will lie .Adm. Radford and 
Defense Sccrctarv Charles E. W'ilson. followed bv the 
secretaries and chiefs of staff of the atmetl services. 
Gcii, Twining expects to be called late this svcck or 
early next week. By March, the subcommittee, expects 
to divide into three grou|)s— .Army. Na\y and ,Air Forcc- 
fot more detailed consideration of the military programs. 

New Look of Profits 

House Armed Sersiccs In\estig;iting Subcommittee 
headed by Rep, Kdward Hebert (D.-La.) will look into 
the ptocurcnient practices and profits of aircraft engine 
and parts manufacluters. It will also eontinuc last 
year's iiivcstigation t>f airframe mamihicturers. John 
Courtney, former Navy Dcpiirtmcnt and Justice Depart- 
ment attomev, remains as subcommittee counsel. 

In another mosc. the Senate Preparedness Subcom- 
mittee hc-aded by Sen. Lyndon Johnson (D.-Tex.) is 
cxisectcd to approsc and rde.rsc within the near future 
re|)orts dealing with aircraft and guided missile procute- 
mcnf-ss'ith special attention to procurement delass-and 
)>iilicies on the employment of militarv officers h\- prisutc 
firms. The subcommittee staff, he.uicd bv Daniel Mc- 
Gilliciuldy who formerly served with Armv counter in- 
telligence and the Federal Bureau of Investigation, 
.dreads has completed its basic work. 

The Hou.se Military .Appropriations Sniscominittcc’s 
staff has also completed its reports on the Miiitarv Air 
Transport Scrsice and military aircraft procurement, but 
no tlccision has been made cm public release. Last vear, 
the subcommittee said the .Air Force should handle its 
air transport busiircss '‘in such a wuv as tcj assist in keep- 
ing the nonschcdulcd and otlicr airlines in a reasonably 
sound financial and operating position. 

Outlook Good for Burke 

Tile outlook is bright fnt congressional apprm’a! of 
funds to begin construction of a new aitjjort at Burke. 
Va.. as an alternate to Washington National .Airpott-this, 
despite opposition of the Manland delegation and some 
within the Senate Appioptiation.s Committec- 

T'he administration is expected to .Mibinit a request 
for S55 million appropriation .sometime this week. 

Senate Appropriations members opposed to tbc proj- 


ect— Sen. Spossard llollaiid (D.-ITa.) and Sen. Margaret 
Cliasc Smith (R.-Mc.)— favor a new study aimed toward 
tcacliing a different solution to the problem of air traffic 
congestion in tbe Wasbiiigtoii anra. As an interim 
measure, they ate in.sisting tliat some scheduled .lirlinc 
operation.^ and all private plane operations at Washing- 
ton National be shifted to Baltimore's Friendship .Airport. 
The .shift of Military Ait Transport Senicc ojxirations 
from W'ashington National to Andrews Ah'B will be 
tomplcled by July 1. 

Hearings on Ross 

Tlic House Government Operation.s Militarv Sub- 
committee headed by Rep. Chet Holificld (D.-Calif.) is 
scheduled to open hearings sliortlv on the award of 
over S5 million in defense contracts to a firm owned 
by the wife and brolher-iii-law of Rolscrt T'rip|) Ro.ss. 
Assistant Secretarv' of Defense for Legislative and Public 
Affairs (AW Jan. 21, p. 25). Ross has taken a leave of 
absence from his post. 

Stock Hearings 

Public Senate hearings into the flood of purchases of 
Northeast .Airlines stock after the carrier w-as awarded a 
New A'ork-Miami route |)robab!y will begin in mid- 
Fcbruaiy. Northeast stock trading jumped from 400 
shart.s on Aug. 2, when the Civil Aeronautics Board 
voted the new route in executive .session, to over 20,000 
shares on .Aug. 3. although the decision w-a.s not made 
public until .Aug. 10- T'hc staff of the Senate Permanent 
Investigating Subcommittee headed b\' Sen. John Mc- 
Clellan (D.-.Ark.) has enough information for a start. 

Partisan or Bipartisan CAB? 

While Congressional Democrats ate becoming in- 
tteasingly conccnicd over the administration’s policy of 
appointing its supporters to Democratic posts on the 
Civil Aeronautics Board and otlier quasi-judicial agencies 
(AW Jan. 14. p. 39), stmic Republicans arc arguing in 
the opposite direction— that all regulatory agency posts 
should be filled by bonafidc Republicans. 

Republican Rep. J, .Arthur Younger of California has 
proposed legislation which would create a new De|)art- 
ment of 'i'ransportafion and Communications to take 
over the functions of the C.AB and other regulators- 
agencies. 

"Out government, will function much better if the 
work performed by these independent bodies is super- 
vised by, and made responsible to. the cabinet and the 
President, who. after all. bears the responsibilitv for the 
total executive administration of our govcrnmciit." 
Yoimgcr declared. "I know of no coqioratc setirp which 
petmifs groups within the cor|)oration to operate and 
function indcpciicicntly of the hoard of directors. . . 

On the other hand. Democratic Sen. Mike Monrnnev, 
of Oklahoma, voiced skepticism over the appointment 
of Lmiix Hector, a Florida Democrat who voted for 
Eisenhower in 1952 and 1956, to the Democratic CAB 
jjost vacated by Joseph .Adams: 

“Although bi-partisan.ship is required b\ law. manv 
qitasi-jndicial agencies are now being filled entirely ivith 
Republican members. TTiis development tlircatcns the 
tlicoiy of bi-pattis.inship in tlic membership and gravclv 
endangers their operations." —Washington staff 
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British Procurement, Accounting Flayed 


House of Commons Select Committee assails aircraft 
industry for Haste and failure in blistering report. 


London— Britain's ss stein of military 
aircraft prociircnicnt is stronglv ctiti- 
cized for ii-.istc and failure in a blister- 
ing report isyicd by a House of Com- 

riie coniinittcc also charges that the 
gincminent has no control oicr profits 
of fhc sivollcn aircraft indnstrv and no 
idea of what these jirofits arc. 

The i4d-pagc report was prepared by 
the ^('vincinbcr Select Committee on 
I'.stiinatcs after a Icngtiiv imestigation 
into the subject. 

It charges that the aircraft industry 
has been overloaded ivith an cx]jciisive 
and too ambitious program in which 
public funds were irastcd on unsuccess- 
ful aircraft. 

It writes off Britain’s |joshvnr fighter 
program as a failure and calls not only 
for a cliangc in gmernment mctliods 
of procurement but a complete reorgani- 
zation of the British aircraft indnstrv. 

Rcfnthi| earlier gmernment and iii- 
dustn attempts to gloss over aircraft 
difficulties, the detailed document is 
the strongest official indictment of the 
condition of the British industry yet 

Swif( a Failure 

-Viiiong the coinniittee's charges: 

• llic Siipcnnarinc Swiff is a failure 
which cost mote than $92 million. The 
government slid not face ii|) to this and 
reduce the number of aircraft on order 
once it became clear that its perform- 
ance «-as nnsnccessful. 

• Vickers \M00() jet transport was the 
most cxpcnsiic British aircraft never 
ptodiiccd, I he onlv return on the 
mote than Sll inillinii invested in this 
aircraft was largcU its scrap \ahic. 

• Close to SIO million «as spent on the 
Short -Sperrin medium bomber before it 
«-as dropped with completion onis of 
two protntipcs. 

• More than S1.8 million was spent on 
a guided missile before tlic .\rmv de- 
cided to use the .\merican Corporal in- 
stead. and the R.\I' rainireincnt was 
dropped. 

• More than S50 million was spent be- 
tween IQdfi and I9s$ on Is different 
projects intended for scnicc use, but 
thev never went into production. Onlv 
return was 22 aircraft. 

• Some S4.8 million was spent on ad- 
lanccd icrsions of both the S«ift and 
Hawker Hunter before thev were aban- 
doned. TTic committee was informed 
that this was done as insurance against 
the |)ossibilit\- of failure of the Fnglish 
Flcctric P.l fighter. 


.^together, the rc]X)rt notes, $s niil- 
lioii was cx])cndcd on British military 
aircraft between 1945 and 1955. I'lic 
committee coinnicnts that "less has 
been achieved than might liasc been 
expected-’’ 

riie report's strong official critici.sm 
closelv parallels the continuing and ad- 
lerse comment on the British industry 
made during |>ast sears b> a mimbcr 
of outside sources, including this maga- 
zine (AW Oct. 29, p. 21). The com- 
mittee report dresv ptomineiit .ittcntiou 
in all British newspapers and eo|)ics of 
the inch-thick document already have 
been sold out. 

Criticism Unheeded 

Noting that those ssho luwo spoken 
out against the inadequate performance 
of the industry in the past h.isc gone 
largcis unheeded, the Financial ’l imes 
of London said editorially: 

'■’I'lie report . - . rcse-alii for the first 
time manv facts to support fears often 
\oiccd inside and outside the aircraft 

tcrials and maiijiower arc dissipated by 
being s|)rcad ton fliiiily over too many 
projects." 

Both the Ministry of Siipplv and the 
Ministn’ of Ocfen-sc come in for scsere 
criticism in the report. One of the 
most shocking discoveries of the com- 
initfcc was that no govermnent depart- 
ment possessed any information on prof- 
its made on contracts. The report calls 
this an “absord" situation. 

"Ynor coniinittcc w,.s somewhat sor- 
pri.scd to learn that the Ministry of Snp- 
pK- not only had no figures hut also 
seemed to liase no clear idea of wliat 
profil.s were being made on contr.icts for 
militars- aircraft drawn up by them." 
tlic report states. 

L. J. Dunnett. deputy minister of 
su|)|)h-, told the committee: 

"Tlic impression 1 get is that it is 
extrcmch' difficult to disentangle from 
tlicir (the fiim'sl accmuits exactly where 
the profit has been made. One would 
tcallv liasr to base a great deni of de- 
tailed infomiatioii to know precisely 
ss'liat thev arc making on our contracts. 
. . . We hasc not seen anv evidence of 
linns making cxcessisc profits on our 
work," 

The committee takes strong cxcqs- 
tion to this, saying it is not elciir how 
the tsvo statements in the anssset can 

"If it is impossible to work out how 
much profit a firm is making, it must, 


in vour committee’s opinion, be equally 
impossible to determine that profit has 

Tlie committee sass a memorandum 
submitted at its request by the Minis- 
try of Supply on tliis subject appeared 
to be the niinistrv’s first attempt to 
make any calculation about profits. 
I’rom this memorandum, it seemed to 
members of the committee that the re- 
turn on sales of aircraft and equipment 
to the Ministry of Supply by me large 
aireriift firms was about 18%. 

Immediate Review 

’rile committee calls for an imme- 
diate review of the ministry's account- 
ing procedures. 

tIic S66 million spent on research 
between 1945 and 1955 did not seem 
excessive, the committee decided, but 
iinieh of it was wasted. 'I'liorc were 
too inanv projects for tlic technical 
manpower as’ailable and many were 
continued after they outlived their use- 
fulness. 

■'\’oiir committee feels that there is 
insufficient control in this field.’’ the 
report states- "Once a project has been 
continuing for some time tliere are 
olnioush' powerful sested interests in 
keeping it going and in a few years 
millions of pounds may be spent." 

The committee was sur|Jrised to find 
that of the 26 research projects of tlic 
past dcr.idc, 10 were helicopters. ’Fhe 
Miuistrv of Siipplv explained this dis- 
proportionate figure by saying the .serv- 
ices had a strong intcre.st in helicopters 
and that Britain lagged in information 
in this field after tlic war. 

Ap.irt from helicopters, the commit- 
tee reports, onh three major research 
jirojccts ha\c been started in the United 
Kingdom in the past five years. Most 
were bcBim before 1951. 

"On the other hand." s.iys the com- 
mittee. "although only these three hai'c 
been recently started, out of the total 
of 26 projects. 14 arc still continuing 
and. of thc.se 14, seven have been going 
on for six vents or more and ha\c cost 
about 9 million pounds (S25.2 mil- 

Tlic group says too many of the com- 
peting requirements put forth bv the 
sendees were insuffieicntlv scrutinized 
before being put into production It 
calls attention to the fact tliat a Minis- 
try of Supply list showed 25 aircraft 
tvpcs with fewer than 100 of each 
.'ctiially produced. 

mic committee feels this not only 
spread the nation’s industrial and dc- 
.sign effort too thin but also made jiro- 
clucfion cxpciisisc because of the small 
numbers ordered. It cxiircsscs the fciir 
that production of other guided wcap- 
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Supermarine N. 113 Deck Trials 

$'jckers Supermarine N. 115 on catapult of IIMS Ark Koval during recent deck trials shows the aren-nilcd shape of Ihe fuselage, a design 
change from earlier prototype aircraft In the series. N. 113 uses system of super-cicciilation with blown flaps: large deflection of the 
fla|>s plus compressor bleed results in liigli lift coefficients. Another 5'ickcrs fighter. Ihe Supermarine Swift, was roundly criticized by 
House of Conmions Select Conuoittec report as a failure. 


ons and aero-engines is heading into 
the same difficulties, 

Nnting that the key committee in 
the ordering of aircraft is fhc Defense 
Research Poliev Connuittce, the report 
declares that this committee has no 
scientific nr engineering staff and does 
not include a tepresentathe of the 
treasury. It calls the Ministn of De- 
fense sv.stcin ‘'defective’’ both in theotv 
and practice. 

"It was not until the W’hitc Paper 
on the supply of militan aircraft was 
being prepared in Match 1955. that 
the Ministry of Defense heeame aware 
that the number of military aircraft 
projects w-as having an adserse effect 
on the resoutccs of the indastn-.’’ the 

riie cciminittcc calls this a "matter 
of grave concern." ’I'lie D.iilv Tcle- 
gra|)li calls it "astonishing." 

,\ftcr an analssis of Britain’s 
V-bomber program, the committee 
agrees that the decision to go ahead 
witli both the Ilandlcy-Pagc Victor and 
tlic Avro Vulcan was a correct one. 

"It must be borne in mind that 
the cost of an unsuccessful gamble 
would not only have destroyed tire 
wliolc deterrent strategy a.s far a.s this 
country is ermeerned, but would in- 
cidentally have wasted the enormous 
ex|x;nditurc on atomic weapons, as 
there would have been no means of 
delivering them.’’ it is stated. 

The report says that in general the 


bomber programs liave been successful 
while the history of fighter production 
"has been considcrablv less happv.” 
The coininittee .suggests a full-scale 
investigation to compare the length of 
time taken to develop a military air- 
craft ill the U- S. .and the U- K. As 
f.ir as the coininittee could discover, 
the Ministtv of Siipplv ’s onlv knowl- 
edge of emnparative U. S. aiid U. K. 
aircraft development times "seems to 
be Ixised mi what the Minister of 
Supply was told on a visit to W'asli- 

An assertion by Sir Roy Fedden that 
U. S. dcvciopiiieiit time w-as appreci- 
ably less was contradicted by a Ministry 
of Supply witness vvlio was "quite firm 
in bis belief that there was no great 
difference.” 

Despite its criticisms of the Svipplv 
Ministry, the House of Commons 
Committee expresses the belief that the 
ministry should continue in existence 
with changes vvliich will ovcteoine its 
failure to funetioii properly. It sug- 
gests that the existing svsfeni. although 
offering a potential Ijarrict Ixitvvccu 
;tlic industry and its inihtarv customers, 
avoids the faults of the U. S. artangc- 
iiient under which separate wc.apciiis 
ate developed by different scniccs. 'Ilic 
report says any advantage there might 
be from a change would be more than 
outweighed by the disruption which 
such a drastic move would cause. 

The system has produced some of 


the finest aircraft, engines and elec- 
tronics devices in the world despite its 
weaknesses, the committee says. 

In regard to tlic iiielustrv itself, the 
coinniittec teeonimcruls a virtual reor- 
ganization. This vvoiild be accom- 
plished bv limiting the number of 
firms receiving govctnmeiit contracts. 
The time has come to eliminate firms 
kept ill business bv "forced feeding." 
the committee indicates. 

It says that if steps arc not taken to 
cut the number of projects back to an 
absolute minimum consistent witli na- 
tional security, the whole aircraft pro- 
gram in Britain may be in jeo|>ardy due 
to overloading. 

.\ spokesman for the Ministtv of 
Supply testified before the committee 
that there has never been a ease in 
which the ministry refused conf.icts to 
ii firm because it w-.is dissatisfied witli 
its projects, lie admitted that while 
reluctant to place a major contract with 
a firm wliich has a l>ad record, such a 
firm luiglit be awarded a minor one. 

’Ibe coiiimittec savs this must stop- 

rlie coniniittce's report and recom- 
mendations were placed before the 
House of Couinions after the grouji had 
taken more than 300 pages of testimonv 
from teptesentatives of the Siipplv 
Ministry. Defense Ministry, the Armed 
Services, and leaders uf the aircraft 
industry, among them; Sir Frederick 
Ilaiidicy Page. Sir Riiy Fedden, 
\V, F. \V. Fetter and Lord Hives. 
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RETMA Pilot Study Analyzes 
Defense Spending for Avionics 


Wasliington— An estimate of De- 
fense Department spending for avionics 
and military electronics, based on an 
analvsis bv the Radio-EIcctronics-Tele- 
vision Manufacturers Association, ap- 
pears to have uiidcrshitcd the niagm'- 
tiidc of asionic s]3cnding for piloted 
aircraft, perhaps tsy as much as S0%. 

'■"he RETNIA study has been favor- 
ablv received b\' industry representa- 
tives as a valuable first attempt to 
iircisidc heretofore unavailable data on 
how much of the Defense Department 
budget goes for electronics. Ilic figure 
is particularly difficult to assess for the 
avionics field where most of the e-s- 
pcnditurcs are included iu the overall 
figim's for aircraft and missiles. 

RETM.^’s analysis indicates that in 
Fiscal 1956 the Defense Department 
SjWnt S925 million for aircraft avionic 
equipment- 'Iliis represents only 15% 
of the S7.146 million spent for aircraft, 
a figure which many observers believe 
is closer to 20-25%, perhaps even 
liiglier if avionic controls and iiistru- 
Tiieuts arc included. Tliis would place 
the aircraft avionic cx|3cnditurcs in the 
ueighborlinod of S2 billion for Fiscal 
1956. 

RET\I.\’s estimate of Fi.scal 1956 
avionics expenditures for missiles is 
S630 million, whicli represents about 
51% of the SI. 169 million total spent 
for missiles. Qualified observers be- 


lieve this figure may be sliglitiy on tlic 
high side, witli the avionic content of 
missiles running closer to 40-50%. 

RKTMA's figure of S770 inillicm for 
"clectasnics and coiminuiications" is 
based on tlic corresponding category 
in Defense Department budget figures. 
I'his includes many equipments in- 
tended for avionic use, such as S.\GK 
air defense computers and communica- 
tions and ait defense radjir networks. 

The figures released bv RETMA for 
Fiscal 1936 Defense Dc|>artnient ex- 
penditures. in millions: 

• Aircraft, $925. 

• Guided mi.wiles. $650. 

• Electronics and communications, 
$770.2. 

• Research and development, $265. 

• SIii]3s and harbor craft. $80. 

• Combat vehicles, $9.5. 

• Su]3]3ort vehicles, $5.8. 

• Miscellaneous, $47.5. 

• Total, $2,735. 

British Plan Tests 
Of Skylark Rockets 

London— Test firing of the first Sky- 
lark rockets will begin soon at the 
Woomera range in .^usttalia, Bristol 
•Aeroplane Co. announced. 

Tlic company said the Skylark, pow- 
ered by a Bristol-built R.ivcn rocket 


New HF Developments^ 

Two new developments will add fuel 

cons of single sideluiid. cuiupatibic single 
sideband and svnchionotis detection tech- 
niques for fimirc aiiline-military use at 

Friday in Washington. One is a tech- 

incksvillc. N^Y.,'wliich may eliminate 
the seriovis Doppler shift problem for 

used in lriglis|>ccd aircraft. I1ic other is 
a simple adaptor, developed bv General 
Ivlectrie, which can convert existing HF 


motor, is expected to reach an initial 
height of at least 70 mi. Later models 
arc designed to reach an altitude of 
120 mi, 

Tbrost of the Raven motor is given 
a.s 11,500 lb. for apprrtximatclv 50 sec. 
It is 18 ft. lone. 

The researcTi missile, which is sta- 
bilized by tlitcc swc|3t-back fins, is 25 
ft. long and 171 inches in diameter. 
.After i3roviii| trials, the British Royal 
Acronautieal Socictv expects to supply 
special equipment for tests in Australia 
at the beginning of tlie International 
Geophysical Year in July. 

Tnis will include pliotb-clectric cqnip- 
uicnt for tests to discover tcii3i>crutotcs 
and winds at altitudes between 20 and 



New Radiopiane Drones for Navy 

First three of the new rocket-propelled target drone, the XKD4R-l-foriiierly known as RP-70 (,\W Oct. 22, p- 35)-luuv been delivered 
to the Naval .Air Missile Test Center. Point Mngu. Calif. Drone, developed and produced by Radiopiane Co. of \'aii Nuys. Calif., is 
in the Mach 0.9 class at 50,000 ft. It has been designed as a training tiiget for air-tn-air missiles and rocket wca|)(ms. is small enougli to he 
launched from the wings of a fighter plane. Except for the fuselage center section, which encloses the rocket imitor. the drone features 
plastic makeup. The rocket motor exhausts through openings on fuselage top just aft of the wing trailing edge. Drone can accom- 
modate special tracking and scoring equipment- .\bmit 50 have been ordered by the Navy. 
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60 mi- Radar tracking of “window" tin- 
foil strips will be used to determine 
winds between 29 and 50-mi, up. Ions 
are to be measured by a jettisonabic 
nose section of the rocket. 

A second launching tower is to be 
constructed at the Guided Weapons 
Range at Aberporth, Wales. After ini- 
tial tests at Woomera. part of tlie re- 
search program will go to Aberporth. 

The missiles arc launched from an 80 
ft. tower weighing 50 tons. 

Cornell to Build 
Hypersonic Facility 

Buffalo, N. Y.-A facility in which 
aircraft and missile models can be 
tested in an airfiovv of 10,000 mph. and 
at temperatures of 9,000 degrees F for 
periods of 1 5 sec, or longer will be 
built by Cornell Aeronautical Labota- 

Prcliminary design work is under 

Sponsor of the $2 million contract 
is the Air Research and Devclopmait 
Command's Air F'orcc Office of Scien- 
tific Research. 

The relatively long test time plus 
the fact that air will be used— rather 
than nitrogen or helium— meanv the 
facility should make a major contribu- 
tion to bvpersonic research since actual 
flight conditions can be simulated 
much more closely. 

Although some impulse tunnels now 
use air. the duration of their high- 
speed, high-teniperature runs is meas- 
ured in milliseconds. 

Heart of the facility will be a “wave 
superheater’'— a unique arrangement of 
tubes capable of producing a continu- 
ous flow of air at high speeds and tem- 
pera fures. 

The superheater was conceived and 
developed by Cornell. A pilot model, 
developed under a previous Office of 
Scientific Research contract, is now 
operating here. 

CoriA'air Awarded 
F-106A Contract 

San Diego. Calif.— Convair Division 
of General Dynamics Cotp. has been 
awarded a 570,200,000 USAF contract 
for an undisclosed number of F-I06A 
delta-wing, all-weather jet interceptors 
and supporting equipment. 

T'his second contract follows the in- 
itial $146,000,000 contract Convair re- 
ceived from Air Materiel Command last 

Tire F-106A was first flown Dec. 26, 
1956 and now is undergoit^ flight test- 
ing at Air Force Flight Test Center. 
Edwards AFB. 

The F-1 06A will be produced at Con- 
vair's plant here. 


West Germany Orders 
Pembroke Aircraft 

London— Tlic West Gernvan govern- 
ment has a S5.6-niiIlion contract with 
Hunting Pcrcival Aircraft Ltd. for 
twin-engined Pembroke aircraft, it was 
announced here. 

Deliveries of the eight-passenger Pem- 


broke, which is a larger version of the 
Prince civil aircraft, ate to begin within 
a few months. 

Already in use by other NATO 
countries and by Sweden. Finland and 
Southern Rhodesia, the aircraft can be 
utilized for passenger transport, casualty 
evacuation, supply drops, photo survey, 
air crew training and various other 
missions. 
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Super Priority Rating Assigned 
To ICBM, IRBM Manufacturers 


Wasliington— B.ilii'lif missile manu- 
facturers has’e been assigned a super 
priority rating for the purchase of ma- 
terials and coirrponcrrts. Tire rating, 
knoss n as DX, puts the intcreontincnt-.il 
iiiid iiitcmredialc range ballistic missiles 
ahead of all other items in the dcfeirse 
irrogram. 

•\etion was taken hy the Commerce 
Department’s Bnsiitcss aird Defense 
Services .\dnriitistration which has been 
authorized bs the Office of Defense 
Mobilization to push dcsclopinent and 
production of the ICBM aitd IRBM. 

A Commerce Department spokes- 
ntan told Aviat/on Wr'F.K there had 
been no flood of complaints from ballis- 
tic missile manufacturers, but that the 
actiorr «as taken bccansc it is ncecssarv 
to carry out govenrment polics. Until 
trow, missiles hare had the DO rating, 
which placed them with aircraft in the 
prioritv Ustiirg. 

it >sas indicated that the nc\>' rating 
for missile corrtiactors will help them 
in dealing with component mattufac- 
tiirers as the rate of production rises 
in the years ahead. 

’lire component manufacturer will be 
able to pass along the DX rating to 
insure a sup|rly of scarce raw materials. 


Specific actions of the Commerce 
Dcpartmcnl include: 

• Delegation of antliorits to the Sccrc- 
t.niy of Defense to apph the DX rating 
to the ballistic missile |jrogram. giving 
it ptiorih' over DO orders and unrated 


Colored 3-D Radar 

N’ew tspc of radar display, which pro- 

tion but docs not use cathode my tccli- 
iiiqiics, has been dcvelo|Kd hv J. R. 
Albiiiger of Shannon Liimiiiom Mate- 
rials Co.. Ilnllnsnud. Calif. 1’eeUniqiic 
makes use of liesv clectiodnoresccnt iim- 

cally excited. In one form, disphiv con- 

plates. c-jcli with a mattiv of cleetro- 
dnnrescent spots. Iiidividu.il layers can 
be used to display aircraft at ‘diifcreiit 

For airborne radar presentations, flat 

iar to Nas-v’s planned use of the Willvs 
flat T\' tube. 


• Issuance of an order that requires sup- 
|)licrs to accept or reject n DX rated or- 
der within fixe days of receipt. 

• Requirement that manufacturers who 
need x.irioiis controlled materials to 
fill ballistic missile orders use the DX 
identification. 

• Establishment of six administrative 
forms th.it must he used by gox'crnmeiit 
agencies to authorize use of the DX 
rating. 

The siijier priorih' sxstein for ballis- 
tic missiles xxill lune no effect upon the 
ni.itorials already imdcr control— steel, 
cop])cr. aliimimim and alloys of nickel. 
Quantities of these materials .ilready 
are set aside hy Ihc inanufacturcr for 
defense work. 

German AF Shows 
Rebuilding Efforts 

Increasing tempo of West German 
rebuilding of its air farce xvas indicated 
bx these dcxclo|)incnts last week: 

• Firm order fur l'’onga Magister 
trainers x.ilncd at 54-t million went to 
l''higzeii|iminn Sued Cmbll., Munich, 
xxhich will hiiikl the aircraft under 
iTcncIi license. Mcsscrschinitt ,AG, 
.\iigsbiirg. and Hcinkel Fahr/cugbau 
GmbH., Speyer, which make up flic 
grnii|i, .share in the order, 

• Geiinan air force chief of staff. 
Gen. Josef Kanimluibct, xx-as on the xvav 
to Southern California to inspect US.SP 
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b.iscs and industrial installations. Tic 
xvill see flight demonstration of Lock- 
heed's F-104A Starfightcr, visit Nor- 
throp and North American Aviation 

• French Defense Ministry, in a cau- 
tiously worded statement, said that 
France and West Gcrinanv h.ad agreed 
to share some missile research data. 
Announcement folloxvcd visit of F'rench 
and German defense ministers to 
French guided missile center at Coloinb- 
Bcciiar in the Sahara, where, it is under- 
stood. Germany will send money and 


technicians to cooperate xvith the pro- 
gram. 

• Three training officers of the West 
Cennan air force artix-ed in Canada to 
inspect facilities where pilots for 225 
Omadi.m-bnilt Sabre 6s ordered by 
Germanv will receive their flight train- 
ing. 

• German Defense Ministry said that 
by the end of the year it xx’ill place 
more than SI billion worth of arms 
orders in foreign countries, largely in 
the U. S. and Britain. U.S. orders xvill 
amount to about S2S5 million. 


Helicopter Service in 
Demand by Industry 

Nexv York— A new eta of industrial 
development of hitlicrto untapped 
natural resources is creating a demand 
for helicopter .scrxicc faster than com- 
nicrcial rotary wing aircraft operators 

This*^ was the consensus of discussion 
during the 9th Annual National Con- 
xention of the Ilclicoptct Association 
of America held here last xx’cek- 

A.ssociation membership consists of 
the leading commercial contract lieli- 
coptcr operators in North America, ap- 
proxiniatclv lialf of almost SO firms in 
the W'estem Hemisphere, which now 
arc flying about 300 rotary wing air- 
craft and who last year flew some 300.- 
000 hr., according to its officials. Gross 
income of this total operation is diffi- 
cult to assess, because complete data is 
not ax’ailabic. but some measure of the 
operators dollar xolunic may he gained 
on the basis of calculating it on the 
basis of SlOO/flving hour, top officials 
of the organization said. 

General tenor of the meeting was set 
hx its last president. Carl Agar, presi- 
dent of Okan.igan Helicopters. British 
Columbia, who stated that his firm 
cannot get enough helicopters to su|>ply 
the demand of the boom in industrial 
cxpiinsion in Canada. He noted that in 
flic first week of Jamwrx’ 1937. Okana- 
gan already had all of its helicopter fleet 
contracted for ojxirations this year. 
Currently the company is operating 25 
Bell 47s, a half-dozen Sikor.sky S-55s 
and an S-38. 

Similar experiences xvere reported by 
other operators xvorking for industry 
in new. otherwise inaccessible arca.s, 
doing magnetometer surveys, supplying 
isolated exploration camps with per- 
sonnel. supplies and equipment. For 
exani|jle there is S]xittan Air Services. 
Ottawa, which now has 23 Bell 47s and 
is contemplating larger equipment, pos- 
sibly S-38s. 

The trend seems to he tow-.ird the 
bigger aircraft capable of hauling licax-y 
equipment needed in mining operations 
and the Sikorskv S-3S figures in the 
planning of manv operators. .Agar said 
that his companv had to have three 
S-38s. not onlv to handle increased busi- 
ness, but also because he felt that it 
xvas Far more economical to operate 
sexcral of one type than a single shi]i. 
When setting up sjiarcs. it doesn't cost 
much more to stock for scxcral ships 
than for one and it is much more |irac- 
tical. he indicated. Operators can’t be 
small in their thinking on operating 
the bigger tvpcs, he stated. 

Next annual meeting of the Heli- 
copter .Association of America is planned 
for I't. Worth. Texas, xxitli Bell Heli- 
copter Corp.. acting as host. 


Military Aviation Funds 


Department of Defense (000 omitted): 

OBLIGATIONS 




Obligations 
July t-Nov. 1. 
1956 

. Sl.560.710 
951,706 
17.223 
132,849 
2.662.438 


142.80.S 

38.102 

31.017 

19.990 

231,917 


EXPENDITURES 


Unobligated 
Balance 
Nov. 1. 1956 

56,738,548 

2.201.118 

184.176 


1.172.061 

369.706 

441,103 


29.994 

278.709 

1,252.497 


. Sl.742.373 
561,566 
48,753 


\ID.\P 

TOTAL . . - 
Electronics and Comm 


321,421 

67.851 

116,977 


103.060 

32.447 

47,687 

74,898 

258,092 


2,069,221 

661.911 

1,097,1!3 


453.803 

301.425 

2.573,495 
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ONE OF SAC’S Boeing B-S2Bs rolls to a stop at March AFB, with chute and I1ai>s dccleratiiig tlic latiding roll, after its record break- 
ing, globe-girdling cireuit ot 24,S25 mi. in ^5 hr. 19 min. 


B-52 World Mission Keyed to Mid-East 


By Irving Stone 

March .AFB, Calif.— Demonstrating 
that no target in the world is bcttjnd 
USAF ejpabilitr’ for fast derastiiting 
retaliation, three Boeing B-52Bs of 
the Strategic .\ir Cnnimand timehed 
down here after flting a non-stop 
record-breaking globe-girdling circiiit of 
24,?25 mi. in -45 hr. 19 min. 

.Average speed was 5-fO mph.; top 
speed bit was between 600-6>0 mpli. 
Planes flew at staggered levels so that 
if had weather were cneountcred there 
would be no danger of eollision. I'ligbt 
was gcnctallv between 4 5.000 and 50,- 
000 ft. Cabin |)ressnrizatimi was 1 5.- 
000 to 20.000 ft. at 50.000 ft. 

Crew did not wear pressure suits, 
but did change clothing according to 
terrain or water flown over So they 
would be ready for conditions in anv 
place of emergenev' letdown. 

Cen. Curtis LcM.iy. S.AC com- 
mander. .and Maj. Gen. Archie Old. Jr., 
who led the flight, both labeled the mis- 
sion as “routine. ’ although it came at 
a time which seemed to kev signifi- 
cantly with the troubled situation in 
the Mid-F.ast. 

Training Mission 

.All of the 27 crew memhers of the 
three planes were given tlic Distin- 
guished Flying Cross by LeMay in a 
ccrcmonv dircctlv after landing. He 
said the Right was a good excuse to 
decorate some of “mv people” for long 
liours and weekends, adding tlial he 
w ished he could decorate iill of them. 

LcMav emphasized that the flight 



OPERATION Power Plight began at I p in., fan. 16. from Castle .\PB where the three 
B-52BS arc based with the 93rd Bomb Wing. Flight time would have been cut 5 to 6 hr. 
if KC-I35 jet tankers had been available tor refueling. Planes. wlii«c range exceeds 6.000 
mi., slowed to 250-300 mph. lot tcfucling with KC-97s. 
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was a training mission "no different 
tlian dozens and dozens of otlicrs." It 
was a|)patcnt, he added, that tech- 
nology was moving very fast, and that 
“we cannot rest on laurels or even 
what we did yesterdav." lie revealed 
that it had nut Ireen his fiiiiil decision 
to order this mission, but refused to 
say wliosc dc-cision it was. Old, cora- 
inaudcr of S.AC’s 1 5tli Air P'orce. re- 
vealed tliat he liad been directed by 
LeMay to make the flight two or three 
weeks before. 

Tlic globe-girdling B-52s were un- 
armed. t.cMay declared, .ind none of 
tlic planes developed anv engine trini- 
hlc. He said that originallv five of 
the B-52s had taken off from Castle 
AFB. Calif., "with one plane landing 
in F.nglaiid. a.s planned, and one land- 
ing in Labrador— nnplaiincd." He did 
not elaborate, except to sav. “AVe were 
supposed to flv three planes around the 
world and we did.” The B-52 that 
aborted at Labrador returned to Castle 
AFB, Calif., the next day. 

The .sinnilated combat mission took 
off at I p.m.. Ian. 16th. from Castle 
AI''B. where the B-52s arc based witli 
the 9vrd Bomb Wing, and after flving 
the around-the-vvorld circuit, flic tliree 
jet bombers touched down at Match 
APB. Ian. 18, at about one-minute 
intervals liegimhng 10:19 a.m. Two of 
the jjlancs had been scheduled to land 
at Castle, one at March, but weather 
couditioiis caused all tliree to toucli 
down together at March— ap|5roximate- 
!y 50 min. after the lime initially 
projected for tlie flight. 

Old explained that "some pretty bad 
weather” had been encountered, adding 
tliat the plane is a good inaiiv vears 
aliead of its time. The worst of the 
weatlict consisted of thimdcrlieads over 
the Indian Ocean. 

On its first leg. the world encircling 
flight cut across the United States to 
Newfoundland, hopped the .Atlantic to 
French Mutoceo. proceeded to Dlia- 
hran over Saudi Arabia. Skirting the 
ccKists of India and Cevlon. the B-52s 
checked in with control sites near 
Ceylon and the Malay Peninsula. Off 


the |jtninsii!a. a simulated bomb drop 
vsais made, and the flight continued to 
the Philippines, Guam, then home to 
Marcli. 

Refueling Limitations 

The planes were refueled at night 
as well a.s during davHght hours, but 
LeMay would not reical the number 
of refuelings nor the places where con- 
tact had been made with the Bueiiig 
piston-|xmered KC-97 tankers- 

Plancs slowed to 250-500 in|ih. for 
refueling by KC-97s. Flight time of 
-15 hr. 19 min. would have been cut 
bv 5 to 6 hr. if KC-15 5 jet tankers 
had been available fur refueling. Each 
plane carried drop tanks fur au.xiliarv 
fuel blit these taak.s were not jettisoned. 

Most of flight was on autopilot for 
about 85 to 90% of flight. Normal 
crew of six per plane wa.s strengthened 
bv addition of relief pilot, relief navi- 
gator, and crew chief. 

Referring to the 45 hr. 19 min, flight 
time, LcNIay |)ointed out that SAC 
trews Itad flown this long before. Tins 
prolwbly was a reference to the longest 
jet flight on record, made bv a S.AC 
B-47 which shuttled back and forth 


Paris— Quest Aviation's lightweight 
interceptor, Trident 2, has easily passed 
tlic official world s|)ccd texord in a 
test program designed cvcntuallv to 
reach top speed of Mach 2. 

Powered by SFPR liquid jiropclkmt 
rockets in the tail and two wingtip 
Viper jet engines (AW’ fan. 7, p. 55), 
'I'ridcnt rcportcdlv flew 1.242 mph. 
(Mach 1.9) ill level flight at probable 
altitude of 40.000 ft- Official speed 
record .set last March by l''airev Delta 
FD2 research plane is 1.152 mph. 
More recently, Grumman 'Tiger report- 
edly set an unofficial world record of 
1.220 mph. (Mach 1.85). 

In the same test Trident set a nesv 
French altitude record of 59,000 ft. The 
world record is 65.889 ft, achieved by 
an English Electric Canberra, 


between England and French Morocco 
for 47 hr. 5 5 min. 

'The round-the-world flight of the 
three B-52s was made in less than half 
tire record time set by the pistoii- 
posvered B-50 Superfortress Lucky Lady 
II. vvliitli flew around the world non- 
stop ill 94:01 hr. for 23.452 mi. in 
I'cb. 1949. 

The lead ship. Lucky Lady HI. ear- 
ned General Old plus a top eight-man 
Wing Standardization Crew of the 
95rd Bomb Wing. 

.Aircraft toininaudcr was Lt. Col. 
James II. Morris, who had flown as 
copilot on the B-50 Lucky Lady II. 
Pilot was Capt. Ernest E. Campbell, 
with a total of 6,000 hours, including 
5.000 on jets. Campbell has over 
850 flying hours in B-52. high for SAC- 
I'light maintained constant cominuiii- 
cation with S.AC during entire flight, 
stated Col. Morris. Weather forecasts 
were good. He also said thei’ did not 
take advantage of jet streams cn route 
as ”we didn't feel it necessary.” 
hatiguc. or "sitting still,” was biggest 
factor. C)nc liaiinnock was Carried for 
relief, which usually occurred after 15 
hours of flying. 


’I’lie Fni'-lh’ Tiger (AA\' Dec. 24. 
p. 26) reached an altitude of more than 
72.000 ft. during its unofficial record 
runs at USAh’ l-’light 'I'est Center, 
Edwards .AFB. Calif. 

Current Trident tests ate lieing car- 
ried out at Istres, French air force 
test center near Marseilles. Actually, 
neither comjMiiv nor I’rcnch .Air 
.Ministrv is thinking about trving tor 
official records. 

'They say that to do so would te- 
(|uire an effort which thev are not 
cqui|jped to carry out. 

'Turbujet engiiies mounted on wing- 
tips of first 10 Trident 2s are Dassault- 
built .Annstroiig Siddelev Vipers of 
1,650 lb. thrust each. Next 10 will have 
'I’lirhomcca Gabizo engines rated at 
2.400 lb. 


Trident 2 Beats World Speed Mark 
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Omnibus A\ ialion 
Bill Is Introduced 

\\'a5liington— Oniuibu!i ci\il a\iation 
legislation, bringing contract carriers 
under economic regulation by tlic Cis il 
Aeronautics Board, has been re-intro- 
duced in Congress this session by Sen. 
John Bticker (R,-Ohio), ranking minor- 
itr member of the Senate Commerce 
Committee. 

Industry, tlie administration and a 
inajorits' in Congress base opposed airy 
comprehensive rewrite of the 1938 
C.'\.^ .^ct. Other bills introduced tins 
session would; 

• Facilitate the transfer of officer.? be- 
tween the three military services. The 
measure, requested by tlie Department 
of Defense, was introduced by Rcp. 
Carl Vinson (D.-Ca.), cliairman of the 
House Armed Services Committee. 
Under it. no officer could be trans- 
ferred to another service without botli 
his consent and the consent of the 
secretaries of tlie two sers iccs imohed. 

• .Abolish protection from anti-trust 
prosecution for the Association of 
Travel Agents, b\' an amendment to 
the 1938 C.A.A .Act. Hearings last year 
before the house Anti-Monopolv Sub- 
committee dcrcloped testimony that it 
is impossible for new agents to enter 
the field because scheduled airlines will 
not deal with them until tires first cih- 
r.iin a license from the association. The 
measure was proposed bs' Rep. Jolin 
Moss (D.-Calif-l. 

• Authorize ajspropriation for the ac- 
tivities of the Cis il -Air Patrol. Tlie bill 
ss-as mttoducccl bv Ren. Orcii Harris 
(D.-.Ark.l, chairman of tire House Com- 
merce Committee. 

• Direct C.AB to obtain an amendment 
to the Warsaw Convention limiting the 
liability on international air travel. 
Under the convention, the amount 
sshicli international passengers may col- 
lect for damages is substantially less 
than that which domestic passengers 
mav collect. Introduced bv Rep. Albert 
Bokh (R.-N. Y.V 

■ Promote the dispersal of industrial 
facilities through procurement policies 
and goi’cmmcnt-financed plant expan- 
sions. Introduced by Rep. Myron 
George (R.-Kaii-). 

U. S., Canadian Army 
Order DHC-4 Caribou 

Dc Havilland Aircraft of Canada has 
sesen orders for its new DIlC-4 Caribou 
twin engine STOL utility transport- 
fisc from tlie U.S. Army and two for 
protots'pe airplanes to meet require- 
ments for the Canadian Arms’. 

U. S. .Army, svhich was granted ex- 
emption from 5,000 lb. limit set bs 
Defense Secretary AX'ilson for Arms 
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fixed-sving aircraft (AW Jan. 14. p. 31). 
classes the airplane as a cargo aircraft. 
Canadian .Army rcc|uircmcnt specifics, 
the airplane must be a STOL, short 
range aircraft capable of carrying 20 
fully-equipped troops. 

Canadian Army took pains in svotd- 
ing of contract not to specify the air- 
craft svould be operated by the army. 
The Canadian Army docs have some 
Cessna L-19s, but Royal Canadian Air 
I'orcc lias traditionally prosided trans- 
port aircraft. 

Caribou will carrv a 2i-3 ton pavload, 
dc Has’illand said, sshich ssould meet 
tlie Canadian .Army rcquireniciit for 
capacity. It is expected to base a land- 
ing and take-off tun of approximntels' 
500 ft. and be cajxible of opcr.iting out 
of a 1,000 ft. strip. 


Pratt & Wliitiicy engines will |)mver 
flic first aircraft, but cscntual use of a 
turboprop engine is being studied. The 
airplane, sshich is mnv in mockup stage, 
has a trics’clc undercarriage and end 
loading to facilitate quick loading at 
truck bed height. Provision is made for 
quick exits to parachute the entire 
cargo load. 

Canaduii Arniv envisions the air- 
plane as a point-to-point troop transport. 
Tests of parachuting mobile strike force 
troops hasc not been entirely satisfac- 
lon- to the Canadian Army for use in 
colei climate operations. 

Civil version of Caribou, sshich has 
been described presiously as a tssin- 
engine Otter, would be able to carry 
21 ton pasload nut nf a 1.000 ft. grass 
strip, dc llas’illand said. 



Air Force First Jet Trainers 


New training concepb will be evaluated by the U. S. Air Force using these Cessna T-37.A 
tsvin-jcl .side-by-side tiaiiieis recently delivered by the company’s Prospect, Kan., plant. 
Four of the aiipiaues ssere delivered to Flsing Training Ait Force svhetc 20 cadets will 
begin flving them at Connolls' AFfi, 'Tex., Nlar. 11. Initial group will have had 40 hr, in 
pistoii-eiigine Beech T-34.A trainers; a second group siill have had 20 hr. on the Beech 
and a third will be starting their tiainiiig witli no ptevians b'me. Each group svill get 120 hr. 
Dll the new T-STA. Tlie fifth T-37A was sent to Eglin AFB. Fla., lot operational evalua- 
tion. These first fully o|ierational jet trainers embody all modifications, including revised 
cockpit laiont and strengthened w-iiig center sceb'em, Cessna will accelerate T-37.V produc- 
tion to 17 planes monthly by mid-summer; current contracts exceed S-18.5 milliim. 
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SUPERSONIC 

WINGS 


Convair’s America’s first SUPERSOl’flC Bomber! 

Leading the way today with the della shape of tomorrow! Convair’s B-58 supersonic 

bomber brings new dimensions of protection to help preserve a world of continuing peace. 

CONVAIR-FORT WORTH developed and perfected the delta wing into America’s first 

supersonic bomber— proof again of Convair’s leadership through Engineering to the Nth power! 

Like the already famous delta-wing F-102A Interceptor, also developed by Convair, 
the B-58 offers the U.S. Air Force an added new supersonic force for freedom! 

CONVAI R 
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GUIDED MISSIUE 


RESEARCH and DEVELOPMENT 


A major guided missile research and devebpment program has several 
and engineer- 

First, it requites concurrent development work in a number of dif- 
ferent technical areas such as guidance and control, aerodynamics, struc- 
tures, propulsion and warhead. Each of these large areas in turn contains 
a wide voriay of specialised technical activities. As ao example, digital 
computer projects in the guidance and control area involve logical design, 
circuit design, programming, data conversion and handling, component 
and system reliability, input-output design, and environmental and 
mechanical design. 

srate-of-thc-arc advances in several of the technical areas. For instance, the 
supersonic airframe needed for a new missile may necessitate not only 
novel theoretic^ calculations, but also the design and performance of new 

A third characteristic of missile development work Is that such close 
inrerrelationships exist among the various technical areas that the entire 
project must be treated os a single, indivisible entity. Fur example, what 
is done in the guidance portion of the system can affect directly what must 
be done in the propulsion and airframe porrions of rhe system, and 

These characteristics make it clear why such work must be organized 
around strong teams of scientists and engineers. Further, for such teams 
to realize their full potential, they must be headed by competent scientists 

all aspects of the or^nization and its procedures must be tailored care- 
fully to maximize the effectiveness of the technical people. 

Principles such as these have guided The Ramo-Wooldridge Corpora- 
tion in carrying out its lesponsibility for overall systems engineering and 
technical direction for the Air Force Intercontinental and Intermediate 
Range Ballistic Missiles. These major programs are characterized by their 
importance to the national welfare and by the high degree of challenge 
they offer to the qualihed engineer and scientist. 



The Ramo-Wooldridge Corporation 
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AIR TRANSPORT 



SPECTATORS watch Sabciia Belgian ^''arld Aiiliiies Sikorsk; S-55 hike off at heliport, Doitmuiid, Germany, a Salxnia stop. 


Largest Intercity Copter Operation Grows 


Sabena helicopters will carry 75,000 passengers 
this year; feed traffic to airline’s long haul service. 


By Alplicus W. Josfiip 

Brussels— Apptoximatclv 75,000 pns- 
sengets will travel on the lielicoptcr 
routes of Sabena Belgian World Air- 
lines this year. This will be nearly four 
times tlic traffic carried in anv previous 
vear on tlie world's major intercity 
bclicoptcr network. 

Primarily, the increase results from 
the added capacity provided by a fleet 
of 12-]xisscngcr Sikorsky S-58s now 
being jHil into service, Sabena has re- 
ceive four and will have its full fleet 
of ciglit S-5Ss bv end of Pebnuirv. 

The S-58s replace six Sikorsky' S-55 
six passenger helicopters. The S-55s 
have been sold to Trance. for militarv’ 

Another factor increasing helicopter 
business will be new daily scliednics to 
Paris. Beginning March 5, Sabena will 
Ijrovidc three round-trip flight.s to Paris. 
This schedule will l)c increased to five 
round-trips on April 15, opening the 
summer tourist .season. 

Also ill \farch. Sabena plans to in- 
augurate helicopter service to Luxem- 
bourg and Saatbtucken- This niav be 
delayed a few weeks. 

In spite of this growth, Sabena ex- 


pects to lose more money on its heli- 
copter operations than it has in the 
past. Discounting the increased tiaffic 
wliicli the helicopter routes feed into 
Sabena's long haul services to the Bel- 


gian Congo and across the Atlantic, the 
helicopter operation is a heavy loser. 
Operating costs per seat-mile with the 
S-55 in 1950 was S.224. 

the S-58. Sabena expects to cut 
scat-mile costs to two-tliirds to four-fifths 
that of the S-55 or to $.15 to $.18 per 
scat-mi!c. But tlic trimicndous increase 
in available scat-niilcs from the larger 
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CHIEF SA8ENA helicopter pilot M. Gerard 


Sikorsky helicopter will create a heavier 
or crall loss. 

I'ivcn the much-discussed lOccntsper 
seat-mile cost «<mld not poll Sabena 
down to a break even figure on the 
helicopter operation, according to one 
executive. A major reason is that time 
alone is not the precious commodity in 
Fiiro|x; that it is in the United States. 
Con.scqucnfly. fares must be competi- 
tis'c with slower forms of surface trans- 
portation. 

For example. New York Airwavs can 
charge SS for the short flight from New 
York liitcmational .\irport (Idlcwild) 
to LaGiiardia .\irport. I'or S5.4fl a pas- 
senger can buy a ticket to Eindhoven, 
a night .scheduled for 49 min, and 
covering 64 mi. The ticket cost is S.083 
per iiiife. 

.^g•ainst direct loss must be .set the 
gains from feeder service. .About 50 to 
559r of the helicopter passengers con- 

emto the |)rofitab!c long haul sericcs. 

(One Sabena official jnkinglv sug- 
gested that some of the feeder passen- 
gers arc "fed from one losing operation 
onto another loser.” Practic-jllv all 
intra-Euro|>c;m fixed wing services also 
lose montv.) 

In 1944. the feeder gain was oiilv 
141? (.AW Oet, 4. 1954. p. 12). 

Next year, Sahena cx|)cets a bumper 
volume of |jasscnger trafiic coming to 
the Brussels 1948 International Exhi- 
bition. 

It is erecting a heliport on the 
edge of the exhibition grounds. Well 
over 100,000 passengers will fly with 
Sabcna'.s liclicopters during the vear, 
am! Sabena hopes an even larger |3cr- 
centnge will also tr.ive! on at the At- 
lantic and Congo services. 

If the helicopter service adds 10% 
to the passenger traffic on these long 
haul routes, it probablv will earn its 

This will become incrcasinglv im- 
portant as the growth of air traffic 
continues and as the high-volume jet 
airliners begin going into service. 

Other European carriers, principallv 
Briti.sli European .Airwavs arc w.itcliing 
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Sabena ’s liclicopfet o[>etation. W'hoever 
develops a major helicopter or ST'OL 
service within Europe stands a good 
chance of dominating transportation 
on the continent in tlie future. 

Sabena has a distinct lead now in 
experience with liclicopters. 

I'or tliesc reasons, Sabena will con- 
tinue it.s helieo])tcr o|)crations despite 
its high cost. 

On its scheduled passenger service 
during the first ten montlis ot 1956, 
Sabena helicopters compiled a schedule 
icliabilitv of S9.I . During -August and 
September reliability vva-. 95.9%. 

With oiilv four helicopters. Sabena 
flew 1.014 hrs. on 470 staicdnlcd runs 
fur an average of S.l 1 hr. per helicopter 
per dav during .August. I'or the full 
ten months, the S-55s averaged 5.5 hr. 
per dav compared with 4,2 in 1955 
and 4.44 in 1954. 

■At the end of October, the S-55s 
had totaled l,(i54 hr. each. The annual 
utilization figitrc was estimated at 
1.S75 hr. per helicopter. Ihis utiliza- 
tion rate is higher than that compiled 

by Sabcna’.s Convair 540s. 

Since the beginning of helicopter 


operations in September 1955, Sabena 
has flown some 26,000 hr. without loss 
of an aircraft or injury to passengers, 
ft lias averaged one autorotation every 

4- QOO flviiig litmrs. 

Capt. Gerard T'remcric. thief licli- 
coptcr pilot, expects the S-5S to compile 
an even more satisfactorv service record. 
He cite^ better weight to power tatio- 
S lb. per hp. for the S-58 to 12 lb. per 
hp. for the S-5 5. greater maneuverability, 
easier .iiitorotatioii and better landing 
attitude. With the- S-58. pilot tan 
flare out, toucli down with the tail and 
settle. On the S-55. after flaring out, 
he liad to level off. This required a 
more deft touch. 

Fcltoiiig complaints ot .American 
militarv' and civilian helicopter opera- 
tors, Capt. T'remtric savs. "’ITie licli- 
tripter iiidustrv is a little asleep." 

In his opinion the S-5.S will he the 
last of the single engine helicopters: 
but he thinks the multi-engine air- 
craft are still too far away to be counted 

"".^lothcr S.ihcna executive spoke of 
the civilian model of the Sikn^kv 

5- 56 with two General Electric 1'58 



PASSENGERS boaiding Sabevia Sikorsky S-55 at Brussels ]ielli>ort. 
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turbine engines, a twin-engine Bell 
proposal and the Eairey Rotodyiie as 
possible candidates. 

Until the multi-engine helicopters 
with capacities of at least 25 passcirgers 
are available, it is clear that growth of 
Sabena’s operation will be slow. Cross- 
channel service to London will not be 
feasible until then. 

Also. Sabena will fly visual only and 
not by night or in bad weather as long 
as it operates single-engine aircraft. 
Thi.s obviously is a limiting factor. 

Consequently the Brussefs-Paris ser- 
vice will be the major step in heli- 
copter airline development during the 
next two to three years. Ihe fliglit 
from the Brussels heliport, five minutes 
from downtown Brussels, to Place 
Balard in Paris is scheduled for one 
hour, 45 min. On the Metro right 
beneath tlie Pari.s heliport, if will take 
only six minutes to reach Place de la 
Concorde and onlv eight minutes to 
L'Opcta. 

T o attract additional business to long 
haul routes, one hclico|3ter schedule will 


connect Melsbroek (Brussels interna- 
tional air terminal) directly with down- 
town Paris. U will then bo possible 
to get off a Sabena DC-7C from New 
York and be in downtown Paris in 
one hour and 45 min. 

Other dramatic plans of Sabena have 
been sealed down. Tlie downtown roof- 
top heliport building has been put aside 
for several years at least. Instead the 
old heliport ,it Allec Vert is being en- 
larged. .A new heliport terminal build- 
ing is being contracted for. One of 
its features will be separate waiting 
rooms and check-in counters for each 
major route. 

Presumably, this is being designed 
to fit in with the general philo.sophv 
of Sabena that it must aim at schedules 
on European routes frequent enough 
that passengers can go to the airport 
(or heliport) buv a ticket and expect 
to be on their way within 1 5 to 50 min. 

Sabena plans to use a single pilot 
on its S-58s. It now has 22 pilots, 
including four in its training program. 
It expects to add four or five more later 


this vear in preparation for the heavier 
service during flic 1958 exhibition. 

Pilots fly a maximum of 85 hr. per 
tnonfli and 1.000 per year. 

Training program for the S-58, in- 
cludes 40 hr. of dual instruction and 
five iiours solo. Tliis is followed by 
30 hr. flving on mail operations. 'I'hcn 
there is close supervision over tlie first 
100 hr. on passenger schedules. 

There is no question that the licli- 
coptcr has bectmie a fixture in Belgium. 
Manv businessmen who wouldn’t think 
of flving to more distant places will 
head to the lieliport instead of the rail- 
road to travel within Belgium or to 
neatbv German and Dutch cities. Ply- 
ing at low altitude, the hclieoptcr main- 
tains a more intimate relationship to 
the soil, according to one Belgian 
traveller who has never been on a 
fixed-wing airplane but who uses the 
helicopter about once each week. 

Part of its acceptance is nic-asiitcd 
bv the indifference shown it as it 
passes overhead. Crowds no longer 
mass around the heliport boundaries. 


BOAC Proposes New Navigation Plan 


By L. L. Doty 

London— Britisli Overseas Airwavs 
Corp. Iiopcs to persuade scheduled air- 
lines to adopt a uniform track guidance 
sistem for jet transports flying the 
North Atlantic. 

BOAC's proposal, backed bv data 
compiled from a scries of transatlantic 
"paper" Rights with DC-7Cs and Comet 
Ills, would replace the present system 
of pressure-pattern flniig. which tlie 
airline feels will be unsuited for jets. 

T'lie plan. BOAC says, would permit 
the operation of jet aircraft at optimum 
altitudes for maximum performance 
and vvitli a minimum of traffic dclavs. 
All essential of the system would be a 
long-range radio navigation aid featur- 
ing track guidance. Among the pro- 
posal's features; 

• Restriction of all flights to a Kmited 
miinbcr of predesignated transatlantic 
tracks. Number of track.s needed would 
be dctcrrained by the volume and hpe 
of traffic and the need for flexible 
routings to avoid storm areas. Random 
flying would be abandoned. 

• Lateral separation of aircraft. Vertical 
separation of aitnaft is considered uii- 
suited for high speed aircraft, if onlv 
because of long periods of descent in 
tlie case of the step-climb procedure or 
slow descents for economy reasons. 

• Instantaneous position fixing on tracks 
should be provided because present 
navigational procedures require too 
much time to execute to be effective 
in the operation of high speed aii- 


Tlie airline believes continuous 
]irogress information is useful but not 
cssen tial. 

AATiat BOAC is seeking is a '‘common 
system” of air navigation that will pro- 
vide the required services under all 
conditions with suitable presentation 
of information to the pilot. 

At present, pilots tollo« no uniform 
navigation system but normally depend 
upon Loran. Consol of even celestial 
navigation. According to E. \V. Pike, 
BOAC control and n.ivigation superin- 
tendent. Loran and Consol arc adequate 
for slower piston engine operations, but 
the uncertainty of their future value, 
the cost of operation and ftequenev 
problems have held back the installa- 
tion of such units in recent vears. 

Procedures Outdated 

Pike feels that these navigational 
procedures arc already outdated bv 
faster aircraft such as the DC-7C be- 
cause of tlie reduced time to make oper- 
ational decisions. He adds that "an 
accurate knowledge of geographical po- 
sition is not necessary for navigation 
purposes" providing the navigator is 
sure of the accuraev of his track and 
“can calculate progress along that track 
at certain times." 

Both Pike and Capt, S. S. Wilcock- 
son. operations controller for BOAC. 
discount the value of both the Great 
Circle routes and |itc.',surc pittern flying 
which most pilots fly in addition to 
rhumb lines and minimal flight paths. 

BOAC found from its 554 daily 
“paper" flights in each direction across 


the Atlantic that, with freedom of 
choice of routes, 81% of the westbound 
operations were conducted on only 12 
tracks while 87% of the castbound 
flights were handled on but five tracks. 
Pike's conclusion— the number of avail- 
able tracks can be restricted without in- 
curring too great a penalty. 

Great Circle Longer 

Tlie “paper” flights also disclosed 
that the Great Circle track was generally 
longer ill time and distance than other 
selected tracks. 

Over a four months period, the aver- 
age time saved in selecting a route other 
than the Great Circle Route amounted 
to 26 min. or 105 nautical miles per 
flight. 

The study, however, disclosed that 
rigid routing over specified airways docs 
not necessarily add substantially to the 
duration of the flight. It also was estab- 
lished that a n.itural degree of lateral 
separation resulted from the selection 
of optimum routing. 

This was true not only over ocean 
areas but also on airways and at entry 
and exit points. At no time sr’as Gander, 
Newfoundland, chosen as an entry 
point because of traffic congestion in 
that area. 

End Vortical Separation 

Pike wants to see an end to the ver- 
tical separation of traffic. He claims the 
controller’s job will become fat too 
complicated with vertical separation of 
higli-spccd aircraft. Using lateral sepa- 
ration of aircraft traveling in opposite 
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directions. Pike says, controllers need 
conccni tlicnisclvcs only with o^ct- 
biking and crossing traffic. 

Pike forecast that the pr.ieticc of 
flying at altitudes which provide the 
iKst eonibination of aircraft per- 
formance and favorable winds will not 
surx'is’C the introduction of jet trans- 
jKirts. The jet will always choose 
optimum altiude for inaximiiin i>cr- 
fonnance, he adds. 

Both Pike and Wik-ock.son endorse 
the Dectra Sr stem deselopcd bv the 
Decca Navigator Company of London 
as a long-range nar igationnl aid needed 
to make tlic track guidance svstem pos- 
sible. 

Both airborne and ground units of 
the system are non' arailabic for de- 
livery within nine months of ordering, 
according to the conipanv. 

Main features of the system; 

• Complete fixing coverage on trans- 
oceanic routes is provided by the svs- 
tem through the use of master and 
associated slave stations at each end 
of the route. 'I'hc range of the svstem 
permits the establishment of tfie air 
tracks BOAC wants. 

• Svstem requires that tracking error 
be held to five miles on a route length 
of 1,600 miles and no more tlvm 10 
miles at greater distances. Such accu- 
racy will provide the safe lateral separa- 
tion of aircraft sought bv BO.-\C. 

• Tracking information is jiresentcd to 
the pilot on a fliglit log mounted in 
the cerckpit. Tlic log shows tracking 
on a scale vartiblc in steps from two 
miles to an inch in terminal areas and 
up to 40 miles to an inch at mid-toute. 

Dcctra airborne equipment u’cighs 
70 lb. Another 60 lb. is added if the 
flight log is installed. combined air- 
borne receiver capable of operation on 
both Dcctra and the standard Decca 
systems would increase overall weight 
of the units appro.ximatelv 20 lb. 

Pike stresses the importance of in- 
flight meteorological data as possiblv 
the only reliable source of upper atmos- 
phere flying conditions, lie said 
weather forecasts in some areas, par- 
ticularly the North Atlantic, are some- 
times inacouriite even when prepared 
by experts. Differences in planned and 
actual teniperaturcs will become in- 
creasingly important in turbine opera- 
tions because of the direct effect of 
temperature on fuel consumption and 
fuel resene requirements, he said. 

.Another factor. Pike «-arned. is that 
fuel reserves on jet transports during 
initial stages of scheduled senice will 
be nccessarilv high to make allowances 
for unfavorable winds and Icinpcta- 
turcs. Recalling that carlv long-range 
fliglits carried high fuel reserses which 
were progressively reduced onlv as op- 
erational c.xpcrience was accumulated, 
he warned that turbine aircraft will he 
required to follow a similar sliakcdown 


pattern before absolute minimum re- 
sCTscs ran be esCahlishcd. 

BO.AC filed four interim reports on 
its Comet III "paper” operations from 
London to New York. Kasthound 
pa|jcr flights were not conducted be- 
cause of difficulty in obtaining suitable 
daily wc.ithcr forecasts from North 
-American sveathcr butcaiis. 

.All interim reports showed that one- 
stop routings via fCcflavik. Iceland, ac- 
counted for the majority of routes se- 
lected by operations officials for the 
Comet operation. In one report, this 
route was fasored 71% of the time. 
Great Circle routes via I-‘astnet on the 
southeni tip of Ireland accounted for 
1 1 % of the routings chosen while l.on- 
don-Candet rhumb line routes were 
used 9% of the time. -Approximately 
7% of the flights operated on the 
Shannon-Gander (two-stopsl route, with 
?% using other routes. 

Average elapsed time in one report 


AA'ashingfon— Pan American World 
Airways’ application to add Madrid to 
its South African route has been ap- 
proved bv a Cis'il .Aeronautics Board 
examiner. ’I'hc examiner, howeset, rec- 
ommended denial of the airline's efforts 
to add the Spanish capitil to its trans- 
atlantic route .system. 

CAB Kxamincr Leslie C. Donahue 
advised the Board to permit Pan .Ameri- 
can to add Madrid as an intermcdiitc 
|3oiiit between Lisbon and Casablanca 
on its U.S.-South Africa route, lie 
suggested a cestriction which would al- 
low the carrier to serve Madrid unlv 
oil through flights between New York 
and Johannesburg. 

Donahue recommended denial of 
Pan .American’s application to add Ma- 
drid to its New A'ork-Lishon-Barcclona- 
Rome route and denial of the airline's 
request for a new mute hetween San 
Juan. Puerto Rico; Madrid and Rome. 

The examiner favors the addition 
of Madrid to I’.in .American's .African 
route as a means of adding economic 
sfrengtli to the route and reducing its 
subsidy needs. Madrid also will pro- 
side a logical layover point for trasclcrs 
who want to break up a 40 hr. New 
York-Johannosburg flfglit. Portugal cur- 
tenth' prohibits the airline from using 
l.ishon as a stopover point or carrving 
Lisbon-Africa traffic as a means of pro- 
tecting the Portuguese National Airline. 

lire long-haul restriction recom- 
mended by Donahue for the Madrid 
service would be designed to protect 
Trans W'orld .Airlines from diversion 
of its U. S. -Madrid traffic. 

The restriction would keep Pan 


for 3 tvvo-sfage Comet III flight via Kc- 
flav'ik was 10 hr. 59 min. On this rout- 
ing, maximum pavload (17,000 lb.) 
could liavc been carried on 76% of the 
trips and a payload of at least 1 4.200 lb. 
on 94% of tile flights. On four trips, 
when tlic pavload fell below 1 4.200 lb., 
a three-stage operation vvas planned. 
Average pavload for all 64 paper flights 
was 16.690'. 

The report also revealed that planned 
landings and t.ikc-offs at Keflavik could 
liavc been made on every occasion while 
three flights routed via the Maritimes, 
would have been forced to divert be- 
cause of weather. 

BOAC docs not plan to operate its 
fleet of 19 Comet IVs on the .Atlantic 
mute but will begin Britannia 312 Lon- 
don-New A'ork scheduled service late 
this year. Comets vvill he scheduled on 
the airline's .Australian rim (AW Jan. 
21 p. 48). BOAC began DC-7C non- 
stop trans.itlantic service on Jan. 7. 


.American from operating a frequent 
U. S--Madrid service. 

Donahue believes that Pan American 
would divert about S900.000 worth of 
business from TW.A if it began serving 
Madrid on its present system. 

No-Show Penalty Plan 
Delayed by Airlines 

AA'ashington— Domestic airlines have 
failed to agree on the penalty pliase of 
the no-show |ilan and have postponed 
action on the issue until April. 

During a two-day session of the Air 
Traffic Conference, airline representa- 
tives expressed such wide differences of 
opinion on the plan that no formal 

In April, a special committee headed 
by W'altcr Sternberg, vice president of 
National .Airlines, will present a draft 
of a revised penalty |)lnn in hopes of 
reconciling some of the differences 
among the airlincs. 

Tlic proposed Phase 2 of the no-show 
plan would iinpo-sc a financial penalty 
on im-shovv passengers and on those 
who caned resen-ations too late. Agree- 
ment Dll botli Phase 1 and 2 w;is 
reached last Jnlv after a vear of studv 
and argument over the best method of 
solving the serious no-show problem. 

Phase 1, which established a mini- 
mum time limit on ticket pickup, was 
adopted on Sejst. 16 after approval by 
(he Civ il .Aeronautics Board. However, 
lire .ATC decided to defer the vote on 
Phase 2 until sometime hetween Dec. 
16 and Pcb. 1, its effective date. 


Examiner Proposes Madrid Stop 
On Pan American’s African Route 
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Soviet’s Ilyushin Designs New Transports 




for » unc-iiiclcr cxteiisinn of the fuselage behind the cockpit, where single 



SERGEI VALOIMIROVICH ILYUSHIN, top Russian designer of attack jilanes and responsible for the II-I4M (above) and earlier IM4 and 
11-12 transports, is shown with hnious fighter designer .Vrtcni Iv;im>vich Miknyan inside llvvisiiiii’s latest aircraft, described bv the Rus- 
sians as a ‘TOO-scatcr.” Man behind Ilyushin and Mikovan is Chief Designer \’. N. Btigaisky. probablv a member of Ilynshin's design 
stall. Cockpit section (left) is |itobabl; a niocku|i, wliile finished detail of the cabin (right) suggests the men arc sitting in the prototype 
airplane, believed to be the 11-18 turboprop transport planned ftrr niediiini-lengtii routes (AW July 9. p, 26). 11-18 is low sweptwing 
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Mars*/s 
moving 
fasti 


SOLARW 

FT COMPANY^^ DE£ 


Cuided missile ground support 


Mars engine has proven hs worth 
in more than IS applications. 

Many new uses for the compact, reliable 50 
Mars gas turbine have been developed in the 
few years. Engineers welcome the high power-to- 
weight ratio of the Mars turbine, its fast starting 
under extreme temperatures, its easy maintenance, 
its sturdy dependability with infrequent overhauls. 
If you need a reliable 50 hp prime mover for pumps, 
auxiliary electric power or compressors, write Dept. 
C-128, Solar Aircraft Company, San Diego 12, Calif. 


Pod-mounted electric ponor suppl{f 
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WESTERN thinks 


everything! 



SHORTLINES 


► British Overseas Ainvajs Carp, flew 
more tliiin >0 million passengcr-milcs 
with its Bristol Britannia last year dur- 
ing airlift operations behveen England 
and the Middle East and during the 
refugee airlift between Vienna and 
England, 

► Canadian Pacific Airlines will start 
a second weekly scrs’ice between Van- 
eourcr and Mexico Citv on I'cb. 16. 
The new flight will connect with Pacific 
and Latin American scrrices and give 
Canadian Pacific two DC-6B services a 
week between llong Kong, Tokvo. Van- 
comer, Mexico City. Lini.i and Buenos 
Aires, Canadian Pacific « ill equip eight 
DC-6Bs and file Bristol Britannias on 
order with Bendix X-band RDR-I air- 
borne radar. It is the first Canadian 
airline to order airborne radar, 

► Capital Airlines has opened a new 
ticket office at k'ifth Avenue and dSth 
St- in Ncu- York. 

► Northwest Airlines will replace its 
DC-4 equipment with DC-fiBs on 
Tokyo-Seoul and T'ok\(i-lItmg Kong 
Rights on 1‘cb. 1. The DC-6Bs will 
carry 12 first-class and 48 tourist pas- 
sengers. 

► Pan Antciican World Airways will 
Start direct serx’icc between Chii-ago 
and Detroit and Paris and Rome on 
June 2. Tile airline will operate two 
round tri|is a «’cck with combination 
class DC-7C equipment, Tlie service 
will be in effect until Oct. 5. 

► Peni has eliminated its visa require- 
ment for U.S. citi/ens. and American 
traielcrs can now visit any country- in 
Sooth .America without a visa, Panagra 
reports, .\fter keb. 1. non-ininiigiant 
Americans entering Peru will be issued 
a landing card costing S2. The cards 
will be ai'ailahlc at all consulates and 
at airline ticket offices. 

► Seattlc-Tacoma International Airport 
handled 1,286.000 pas.sengcts and 32,- 
259.329 Ih. of freight in 1956. incrt-.ises 
of 99f and 8% respectively oi’er the 
previous year's traffic. 

► Transatlantic airlines carried more 
mote than 137 tons of emergenev re- 
lief supplies for Hungary from North 
America to Europe without charge in 
November and December. 

► Trans-Texas Airways carried 220,613 
passengers. 50,181,233 passenger-miles 
in 1956, an inctcasc of 405f over 1955 
traffic. Passenger load factor was 
39.51% last year. 


AIRLINE OBSERVER 

► El Al Israel Airlines expects delivery of its three Bristol Britannias some- 
time between May and July and will begin transatlantic service « ith the new 
turboprop fleet soon afterwards. AV'eekK- flights to tlic U- S. will be increased 
from three to jiossibh' six with the addition of the turboprop aircraft. 
Negotiations are now under way betucen the airline and Bristol for the 
purchase of a fourth Britannia. 

► Northeast Airlines estimates that one fully loaded round-trip DC-6B fliglit 
between Boston and Miami will gross as nuicli revenue for the airline as 
it could cam orer all its New England routes in any one day during off- 
season, low-traffic periods. 

►Western .Air Lines has bcgim construction of a S! million center at Los 
Aiigelc.s to provide training fiicilitics for pilots, flight engineers and steward- 
esses. The two-.ston’, 15.000-sq.-ft. building will be equipped with a S750.- 
000 flight simulator to train DC-6B crews. 

► Trans-Canada Air Lines lias ordered two Sii[>ct Constellations for use as 
interim aircraft on long-range routes until its 4 Douglas DC-8s and 2(1 
A'ickets A'angiiards are delivered (AAA' Jan. 7. p. 38). 

►Cis'il Aeronautics Board has postponed procedural dates in the general 
passenger fare ins'cstigation from kcb. 4 to Feb. 25 when the direct-exhibit 
exchange is .sclicdulcd. Rebuttal-exhibit exchange is due .April 8, to be 
followed bv written tcstimims- on .April 22. Trial briefs are due May 1, 
and the hearing will be held Mar' 6. American /Airlines. Continental Air 
Lines and United Air Lines requested a one-inonth postponement, and 
Delta Air Lines asked for a six weeks deferment. Bureau cuunscl opposed 
the requests. 

► Aeroflot and Air France have again suspeoded negotiations for a direct air 
link Isetween Moscow and Paris. T'hc proixrsed weekly Peking-Moscow- 
Pragiie-Paris service was hailed by the Soviet press as evidence of Russia's 
gmw'ing iiii|>0Ttancc in air transportation, but Air France officials say the 
|)ro[ccted service will not Iregin within the foreseeable future. Aeroflot had 
]ilanncd to use Tu-I04 jet transports to and from Prague, making connec- 
tions with Air France for the Ptagiie-Paris segment. 

►.A bilateral air transport agreement between the U. S. and Iran has been 
signed, authorizing Iran to operate flights to the U. S. on routes to be 
dctcmiincd later. American flag Cartiers may operate flights from the U. S. 
to Teheran and Abadan ahd points beyond- Pan .American has been serving 
Teheran with four flights a week under a prosisional arrangcincnt. 

► l''ivc Pan American AA'orld /Airways stewardesses and ten .stewards have 
tcceb'cd diplomas from Maxim's Restaurant in Paris after completion of a 
15-day course in French eiiisine and wines. Pan .American liopes to imjrtovc 
its service on its first-class Boeing North Atlantic flights to offset competition 
offered by the faster aircraft of other transatlantic carriers, and the group is 
the first of several crews scheduled to take the course. 

► Swissair is U]jcrating a 16-passenger Tu’in Pioneer from Zurich to San 
Moritz and ITasos resorts as a free service to its ski-minded passengers. Since 
tlicrc is no airport at San Moril-z. the plane lands on tlic ice in front of tire 
hotel. 1 hree ski flights a week will be operated by the airline until Nfarch 3. 
On other days, the plane is used for a new Zurich-La Chaux de Fonds- 
Geneva local scn'icc- 

►At least one railroad— the Pennsylvania— is attempting to combat losses 
to tlie airlines by distributing folders among its passengers whenever airline 
flights are grounded ajmlogizing for any “inconvenience" caused by the 
sudden arrival of “unexpected guests." The folder rcniinds its readers that 
the railroad is kqit “pretty busy" when skies ate cleat and adds; "AVlien 
weather turns bad and airlines stick close to their hangars, we not only 
Iiavc to take cate of one tegular jratroiis, but of theirs, too." It concludes 
with this imstscripl: “Travel by rail is the best way to get where you’re 
going— in any weather,” 
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First step in ’57 
toward improved altitude 
and payload performance 



Now in production is the new Franklin “210”, 
offering dramatic increases in performance 
for many helicopters now flying with earlier 
Franklin engines. 

The new ''210”, with 210 h.p. sea-level rat- 
ing, maintains a full 200 h.p. at 1500 ft., yield- 
ing substantial dividends in payload in 
mountain or “high country” operations. Hot 
weather operations are similarly benefited, 
with 200 h.p. maintained at 110° F. 


IVith 5% additional power, the Franklin 
"210” actually weighs slightly less than the 
Franklin “200” now installed in several thou- 
sand helicopters, yet it develops its higher out- 
put at the same 3100 r.p.m. The potential 
increase in payload is approximately 12%%. 

Existing Franklin “200” engines can be 
modified to produce the new 210 h.p.-rating 
at moderate cost. Or a new “210” is inter- 
changeable with your present Franklin engine 
installation. Write for complete details. 


Watch Franklin for more news of great new 
developments in helicopter power in 1957- 


Aircooled Motors 

AIRCOOLED MOTORS, INC., SYRACUSE, N. Y. 


ICAO: Facilities Lag 
In Southern Europe 

Paris— .Air navigational facilities and 
scrs'ices in much of Southern Europe 
and in countries bordering the Eastern 
Mediterranean are lagging bcliind other 
European regions. 

'ITiat is the conclusion of a special 
group of ICAO experts nlio recently 
wound up an eight day meeting In 
Paris. The group further reported that 
present nar'igational services throughout 
most of Northern and Western Europe 
arc "generally satisfactory.” 

The ser cn-inan panel was considcring- 
navigational services not only in relation 
to present airline equipment used, but 
also in relation to the adrent in tlic 
future of jet equipment on European 

The group singled out the lack of 
communications between ground sta- 
tions as one service requiring improve- 
ment in Southern Europe and Eastern 
Mediterranean areas. Another matter 
which the group thought this region 
should look into is a more complete 
network of upper air observation sta- 

The establishment of such a network, 
the panel said, is of the “utmost im- 
portance to present-day air transport 
operations and will be of Evetr greater 
significance when new high speed, higli 
altitude jet transport aircraft are intro- 
duced on European air routes.” The 
p:mel expects to discuss tliis matter with 
individual European governments. 


American Airlines 
Earns $18 Million 

American Airlines eiitned 518,024,- 
000 in 1956 exclusive of profit from 
property sales, according to a pre- 
liminary report by the carrier. Another 

51.549.000 net profit came from the 
sale of property. ' 

The 519.572,713 total compares with 
518,609,281 in 1955. 

Revenues amounted to 5291,452.866 
during 1956. compared with 5260.756,- 
657 the previous vear. Expenses totaled 
$273,428,778 against 5242,425.313 in 
1955. 

Earnings during the first three quar- 
ters of 1956 were well ahead of 1955’s, 
Americ-.in President C. R. Smith re- 
ported. 

Increased operating costs and weather 
problems reduced the fourth quarter 
earnings to a total below that for the 
same 1955 period. 

Sinitlt said the figures for American 
and other carriers indicate tlic airlines 
have reached the limit of their abilib' 
to absorb increasing costs with the 
present structure of feres. 



COCKPIT 

VIEWPOINT 


Spirit of '56 


It is traditional in January to review the accomplishments of the previous 
year or to pick the outstanding achievement. The c' Cnt to be reported here 
will receive no trophy, but an innovation was begun in 1956 which will, I 
believe, result in better transport aircraft and in a more efficient and safer air- 
line operation. 

In the iiutumn of 1955, American Airlines placed an order for several new 
I.ockliccd EIcctras. Shortly, thereafter AA called upon its pilot group to 
form a small coniinittce to study certain specifications concerning the new 
airplaire and make recommendations. 

Pilots Called Upon 

The first order of business was to flight test the many new in.struinents, 
automatic pilots and flight control systems offered by leading manufacturers. 

Witliin a few months Eastern Airlines also ordered EIcctras and, like AA. 
called upon its pilots for assistance. Before long the others, United, 'HVA, 
Pan American, National, Braniff. etc., followed an idcntic-.il course. TTiese 
various pilot groups worked with their own companies and with manufac- 
turers individually and soon formed a composite pilot group to pool ideas 
and exchange information. 

One of the first tangible results of these meetings was the formulation of 
wliat has become kirown as the “T" formation flight instrument panel. 
According to information available at this writing the C.AB mav soon approve 
this design as the standard for the new transports. 

Soon the work of these committees turned to other phases of the new 
equipment— powcrplants, systems, controls, etc. During 1956 it was not at all 
unusual to find three or four teams scattered from one end of the countrs' 
to the other, busy as bciivers on some new transport or tclatcd part, attend- 
ing a ground school, inspecting a factory or flying an airplane. 

This, you see, is slightly different. Formerly it had been the practice of air- 
lines to depend upon their own. or the manufacturer's, engineering staff to 
attend to all the details. Tlic actual operating people of the airline bad 
practically no hand in matters until they were called upon to use the finished 
product. 

But in 1956 the line pilots, mechanics, stewardesses and many othets got 
into the act- The result of utilizing this know-how was better airplanes- 'fhe 
airlines should be congratulated on this happy change in events. 

Beyond Business 

The splendid cooperation of tlic manufacturers should not pass unnoticed 
cither. True, thci’ were making a sale and were trving to satisfv their cus- 
tomers. But the objective explorations in the nianv meetings our pilot group 
.ittended went far beyond a cold business deal. The close collaboration of 
executives, engineers and pilot representatives of the manufacturers was of 
benefit to all concerned. 

Any attempt to list the companies who did so well might inadvcrtentlv 
omit a name or two. Nevertheless these people should receive credit. Besides 
Lockheed, they include Boeing and Dougla.v, the Allison and Aeroproducts 
Division of General Motors, RCA, Bciidi.x, Sperry. Lear. ARC, Specialties. 
Inc., Collins Radio and many others. The USAF was instrumental in 
providing data on many aspects of jet operation. 

Needless to add that cooperation for tlie common good is nccessarv in avia- 
tion, By their considered attention to the problems of airline flying these 
many manufacturers, airlines and other groups have lielped assure tTe suc- 
cess of fhe industry in the coming years. Better transports and safer flying 
will reflect this Spirit of '56. 
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Early flight-test results on . . . 


AMERICA'S FIRST 
SUPERSONIC BOMBER- 
POWERED BY 
GENERAL ELECTRIC J79 


For> Worfh, Jan. 4 — Convair reports that no tesiflight 
of the four-jet B-58 bomber has been aborted due to 
engine discrepancies since commencing flight testing 
on November 11. This has broken all records for any 
such aircraft development program. 

Spectacular in appearance and performance, Con- 
vair’s new B-S8 Hustler combines a unique weapons- 
carrying airframe with four powerful new General 
Electric J79 turbojets- 

Advanced design of the J79 is a prime factor in the 
Hustler’s flight capability. Smaller and lighter than 
the famous G-EJ47, the J79 today delivers more power 
per pound than any other turbojet of comparable size. 
The J79's small frontal area contributes greatly to the 
low-drag characteristics of the delta-winged bomber. 

Dramatic example of U.S. jet progress, the G.E. 
powered Convair B-58 promises to be the most potent 
weapons system yet added to bomber squadrons of 
the U.S. Air Force. General Electric Company, 
Cfncinnafi IS, Ohio. jb-u 



SMALLER, LIGHTER. MUCH MORE POWERFUL than any pre- 
vious G-E engine. General Electric’s new J79 first went aloft 
in North American B-45 “flying test bed" (above) in May, 
19SS. Engine is now in production for both the B-58 and the 
Lockheed F-I04A. 


Tigress fs Our Most important ^duct 


GENERAL 



ELECTRIC 


AAXICO Moves Cautiously in New 
North-South Air Cargo Route 


By Glenn Garrison 

New York- American Ait ^Nport and 
Import Company is moving cautiously 
III tlic dc\elo|)meiit of its new air oirgo 
Route 121, awarded b\- Ci\i! Aeronau- 
tics Board in November 1955 for a 
fi\c-\car trial period. 

Senicc inaugurated last \os'. 1 5-n 
sear after the CAB decision— now eon- 
nccts New York, .Ulanta and Ness' 
Orleans, three of the 15 cities author- 
ized as .AAXICO's points in the north- 
south portion of the -Airfreight Renesval 
Case. Hie airline reports good south- 
bound loads, poor northbound results so 
far and plans to feel its ss'av slossh in 
adding stations and equipment. One 
C--46 roundtrip schedule diiils in each 
direction is prcsentlv being flossn. 

.A.AXICO's approach to its nesv serv- 
ice contrasts strongls svith that of Rid- 
dle .Airlines, whose Route 120 svas certi- 
ficated in the same 1955 C.AB decision. 
Riddle attacked its nesv route aggres- 
siscls'. moving into mans cities hv the 
Jan- 20, 1956, effeetisc date of the 
asvard (AW Nov. 26, p. -H). 

Riddle's situation at the time of the 
route asvatds. of course, differed from 
AAXICO's in that Riddle already was 
operating a commercial cargo airline 
and AAXICO was starling from scratch. 
AAXICO like Riddle, ssas then and is 
nosv Using military c-argo sclicdules un- 
der multimillion-dollar I.ogair contracts 
(.AW fan. 7, p. 26). Other vmrees of 
income for AAXICO ate a flonrishiug 
aircraft parts business at Miami and 
leasing of some of its all-C-16 fleet total- 
ing 52 airct.ift, Tsso of tlic C-46s, in 
fact, are noss' leased to Riddle. 

First Month 

During its first inontb of operation of 
tlie ness' service, A.AXICO's southbound 
load factors asetaged S97f, according 
to Ollic Stem, sice president of cargo 
sales. But the northbound schedules 
base been running svith 15% and 
loss'cr load factors. The airline's C-46s 
can carry a 12-14,000 lb. [Jayload over 
these segments. Stern says. About 25% 
of tlic southbound traffic is bound for 
South .American and Central .American 
points sia interline connectiou.s at New 
Orleans. .Air mail and cxjjrcss bas'c 
helped the soutlibound load factors, ac- 
counting for of the business, ac- 
cording to Stern. 

.AAXICO lieliaed tlic market poten- 
tial on its nesv route is great, but ss'ants 
to make sure of the business before com- 
mitting itself more heasils. In the 
.Atlanta area, according to Stem, the 
airline is working hard to dcsclop the 


rich pitential offcicd by nesv indus- 
trial dcsclopmeiit since AVorld War II. 
lie describes the air cargo market there 
as almost iuita|3pcd. and .shippers as 
unfamiliar svith the jsossibilities of tegu- 

Combi nation Business 

.Agreements arc 1>cing sought svith 
truck lines in the area about 150 miles 
aiouiid -Atlanta. Stern re|)orts .-A.AXICO 
has iniiicd the Georgia Motor Trucking 
•Association and hopes to sell truck peo- 
ple oil the idea of Imilding up com- 
bination business. 

Riddle, ssbich also scrscs Atlanta on 
its nesv mute to the midwest, origi- 
lutccl 1,859.389 lb. of cargo at that 
cits from the Jaiiiiars beginning of 
scrsicc through September 1956. .Al- 
most half of the traffic— ST7. 587 lb.— 
sv.is northbound to Cincinnati, Cles-e- 
land, Detroit or Chicago. Unloadings 
at*.\tkmta through .August svetc re- 
ported bv Riddle as totaling 1,658.496 
lb. 

On the other h.ind. Riddle svent into 
Washington carls last sear ssith selicd- 
iilcd .scn'ice, found that southbound 
loads sserc unsatisfactors'. and has 
pulled out of that cits' for tlic time 
being. 

Approach Conservative 

Stem admits that .A.AXICO's ap- 
proach is more consersatise tliaii other 
all-cargo canicr.s bas e been in setting up 
in new cities and says .A.AXICO liopes 
to asnid the "pitfalls" others have run 

The airline svants to Imild its traffic 
experience at Ness- York. .Atlanta and 
Ness Orleans to the point svhere it 
lias a pretty firm idea of costs and 
specific markets. 'Ihcn it svill pro- 
ceed to open stations at other cities 
oil Route 121, sshich include Pliiladcl- 
)>hia. Baltimore, Washington. Rieli- 
iiiond, Bitmingliain. l.mussille. Cin- 
cinnati, Columbus. Indianapolis. Clii- 
cago. Detroit and Clcseland. No tenta- 
tise date lias been set for sersing any 

.A.AXICO's equipment plans arc not 
firm at this point. It can put more 
of its C-46 fleet into the cargo service 
si'licn it feels tlic demand warrants 
such a shift, and is looking for DC-6s 
if it can find am at a price it likes. 

Mcanwliile, according to Stern, tlic 
airiine'.s sales people are busy putting 
the cart before tlie liorsc as .A.AXICO 
secs the picture, i.e. building the traffic 
tliat will make expansion profitable. 
One area of effort is the New Kngland 
textile industry- AAXICO would lilie to 


ship textiles in quantity to mills in the 
South, and then bring finished clothing 
back to nnrtlie.istcin outlets. 
Emergency Business 

I'lic oil industry has provided regu- 
lar southbound business for .A.AXICO in 
the form of parts for boats in the Gulf 
area. .About one of these .sliijjinents a 
dav luive nimcd via .A.AXICO. Stem 
savs. illustrating the indefinite line be- 
tnecn "emergency" business and iior- 
nuil markets. 

Stern cites the difficulty of fincUng 
|3crsonncl as a major reason .A.AXICCj 
M as slow to start operating oxer its 
route. Ill staffing its commercial cargo 
strs icc, tlic airline hits hired about 36 
|3eople to date, according to Stem. 

Ai’fronllne Airline lo 
Buy Lockheed 1649s 

Bnenox .Aires— .Acrolincas .Argcntiiias 
plans to purchase tsvo 1649 Super Con- 
sellations for use on its international 
Tims. IX'iiverv would he in micl-1958. 

r.ilks arc now going on bctMCcn 
the .Argentine airline and .Air Vtance 
on fonnation of a jiool in which tickets 
on the tMii lines would be intctcbangc- 
ablc for the Buenos .Aircs-Kiiropc.in 

'Iliis arrangement would correct tlic 
present situation in M'hicli the French 
airlines revenue is good on flights com- 
ing into Ruenns .Aires, and bad on 
flights Icaxing here, svbilc in the ease 
of the .Argentine line the reserse is 

The current talks anticipate that 
.Air I'rante will be responsible for niaiii- 
lonancc and overhauls of the .Argentine 
Super Constellations. 

Ihe oiih present service by .Acro- 
linc.is .Argentinas abroad is tourist class 
in DC-6s- h'lights to New A'ork were 
iccentii incrc-.iscd from one to tvn a 
Mcek. thus trebling Argentine flag 
flights abroad- Ihe new Super Con- 
stellation flights Mould be first class. 
timiiJCting M ith such lines as KLM and 
SAS, on the Isuropcari run- 

'l iic .Argentine line is also planning 
purcliase of two nesv DC-6s for domes- 
tic flights. 'I'licsc Mill come either from 
the United .Aircraft Coqmration or 
North .American Aviation, Inc., mHo 
have Mibniittccl offers. 

.Acrolincas .Argentinas officials con- 
firm the phumed DC-4 purchases, but 
are not as yet Milling to discuss Super 
Constellation purchases in public. .At- 
genfiiic Tieasurs Ministrs offieial.s, 
howcier, confirm the fact that some S4 
uhllion have Ijcen allocated for the new 
|)lancs for .Actolincas. 

Tlic line iiosv has in opcratimi; 6 
DC-6s, 5 DC-4s. 4 Cons'iiir 240s. 14 
DC-5.S, 2 G-47s, Mhieh arc used for 
cargo, and 7 Short Sandriiigliams. 
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C-102 Jet Serapped 
By A\ro Aircraft 

Toronto, Can.— The .Avto C-102 Jet- 
liner, u'hich made its first flight on 
August 10, 1949, is being scrapped. 
The aircraft, which took to the air just 
two weeks after Britain's first dc Havil- 
land Comet, never Mcnt into produc- 
tion due to the outbreak of the Korean 
War and the Canadian government's 
decision to push productioii of the 
Avro Ch'-IOO twin jet interceptor. 

The Jetliner, made by .A\ro Air- 
craft Ltd.. Toronto, mus three years in 
the making and represented Canadian 
govermnent investment of S6.56S.565 
M-ith .Avro spending S2. 317.772 on its 
eonstfuction. 'llic aircraft had been 
built for possible ii.se bv the Canadian 
gcncninient's Trans-Canada .Airlines 
and the Royal Canadian --Air Force. 

It also was being considered by a 
number of U. S. airlines, at least one 
of wliom. belici cd to have been I'kistcrn 
.Airlines, offered to buy 10. llic air- 
craft flew the 565 air miles from To- 
ronto to Ncm- York in 59 minutes M’itli 
a cargo of airmail. 

In the past four years the .Avro Jet- 
liner has been used Itirgely as a teseatcb 
vcliiclc and obscrsTition platform. .A 
variety of missions carried it from north- 
ern Canada to southern California. It 
was from the Jetliner that Royal Cana- 
dian -Air Force officials and design 
engineers svitnessed and photographed 
rocket firing from the CF-100. ’I'he 
aircraft also was used to develop de- 
icing equipment for the CF-100. 

The four-engined aircraft nmv is be- 
ing scrapped at Toronto, and some sal- 
vage is c.x|>ectcd by way of iiistruincnts. 
engines and structiira! components, 
llic aircraft weiglicd 26 tons, was de- 
signed to carrv- 50 passengers. 

PAT, Aero Finance 
Ceiiifieates Re\oked 

Washington— Opei.iliny authority of 
Peninsular .Air I'ransport and .Aero 
I'iiiancc has been revoked by the Civil 
Aeronautics Board for violations of 
safetv' regulations. 

Under the C.AB decision, the two 
Mianii-hascd nonschcdulcd airlines' op- 
erating certificates arc revoked effective 
I'eb. 1, 

Ihe Board acted on the complaint 
of the Civil .Aeronautics .Administra- 
tion that the two carriers violated 
several sections of the Civil -Air Regula- 
tions at v.irions times in 1955. 

.Among (itlicr violations, the CA.A 
accused the airlines of operating over- 
loaded aircraft, sclicduhng pilots over 
the maxitnuin times specified in the 
CAR and failing to comply with Air- 
worthiness Directives. 


Last OctoIiCT. tlio exantincr in tlic 
ca.sev filed rejxirts recnmmendiiig that 
Aero fl’inance and Peninsular’s operat- 
ing certificates be revokeri- I’lic two 
carriers objected to the findings and filed 
several requests for postpoiicmeiit of 
procedural deadlines. 

The CAB .set a final deadline of 
Nov. 21, 1956, and tlic carriers filed 
general exceptions to tlic cxaiiiiiier's 
findings and requested oral arguineiit 
before the Board on their objections. 

Commenting in flic Peninsular de- 
cision. tlie CAB said tlic record, the 
requests for extension of deadlines and 
file token objections filed lead to the 
tonclusion that they were filed “merclv 
lor the purpose of delaying the disposi- 
tion of this case so as to pennit the car- 
rier to continue its operations as long 
as possihlc.” It added; 


safety violations charged against re- 
spondent (Peninsular) and the substan- 
tial jicriiid of time alrcadv devoted to the 
eoiidiict of the entire ptoceetling. per- 
mitting respondent to receive fnrtber 
posfijoncinciits would make a mockery 
of tlic Board’s rules and frustrate the 
Board’s efforts to discharge its respon- 
sibilities with respect to air safety." 

The requests by the airlines for oral 
argument were rejected. Ihe CAB said 
there was no need for it because it 
would lead to further delay in disposi- 
tion of the ease. 

Ethiopian Airline Loan 
Finances Expansion 

Kthiopian .Airlines will receive a S24 
million credit from the Kxport-Iinport 
Bank of \V6isiiington to finance a fleet 



Boeing 707 and KC-135s 

Boeing KC-lJss and the prototype 707 arc gioanied overnight for next day's test program 
8t the Boring .Airplane Co. Flight Test Center in Seattle. lYototvpc 707, foreground, 
now has 650 flight hniits. Under Boeing name on nose are insignia' of 11 airlines which 

first production airplanes desh'ned for Strategic Air Command use as multi-purpose aerial 
tankers and transports. In tar background of picture is B-52, which is in production at 
Seattle and VVichihi divisions of Boeing. 
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Design and 
Development 
Engineers 



• INERTIAL 6UIDANCE 

• FLIGHT CONTROL SYSTEMS 

• LIQUID MEASUREMENT 

SYSTEMS 

• VERTICAL. RATE, ANO 

INTEGRATING GYROS 

• DIGITAL COMPUTERS 


At Honeywell you’ll heud up your owo 
nsk group. Drifnmen, icchniciuns, model 
reefers end evalu«iim engiacm CMCTtiaJ 



Consider these advantages 

^ers you mecro^liun living in a subur- 
• Tfivtl nnd moving expesues paid- 

tmunlly expanding, chat olTcrs permanent 
opportunity to you. 

Write to us 

II you are Intereaicd in a career at Honev- 
well. call or send vour resume to Bruce D. 
Wood, Technical Director, Dept. TA-IA, 
143} Stinson Boulevard, N.E., Minneapolis 
13, Minn. 


Honeywell 

AERONAUTICAL DIVISION 


expansion and airport improvement 
program. Part of the loan will go to- 
wards purchase of two new Douglas 
DC-68 planes svith delivers’ scheduled 
in May and June of 1958, 
llic DC-fiBs will be used on the 
carrier's routes betsveen .Athens, .Addis 
.Abah.i and Nairobi. .Another of the 
Douglas plants has been optioned bs' 
the governinent owned airline. Present 
Kthiopian .Airlines Beet comprises eight 
DC-s s and three Convair 240’s, 

Some 22 airports in the rugged Coun- 
try arc expected to be improved under 
the modemization program, and addi- 
tional airports may be opened- -Also 
planned is a studs of possible helicop- 
ter service to points otlicrwise inacccsi- 
hle by air. 'rhe airline also will look 
into possible rcplaccinents for its 
DC- 3s, wliich fly its internal routes. 


Slick Airways has inaugurated house- 
hold mos'ing scnice on its scheduled 
flights, keying the scrsice to a ”Sky- 
A'an" aluminum container for carrying 
tlie goods. -A famils using the new 
plan, Slick says, can nm\e cnast-to- 
coast in four iii five days at less over- 
•dl cxixinsc than road van service. 

The carrier has signed contracts with 
30 furniture warehousemen to act as 
agents for the service. Under the plan, 
local warehouse workers pack the cus- 
tomer’s goods. .About four skv-vans, flic 
carrier savs. handle an average 6.000-lb. 
household shiinnent. 

Minimum shipment is 2,000 Ih. and 
niiniimim distance 1.000 miles for the 

I'Joor to door, the customer pays 


Ethiopian Airlines carried 359.000 
iwsstngcrs some 1-16.000.000 passenger- 
miles from 1946 through 1933. 

'llic carrier is operated by Trans 
World .Airlines management under a 
contract between I'W’.A and the Ethio- 
pian government. 

Normal serv’icc to Cairo on the run 
to -Athens was sii.spendcd during the 
Middle East hostilities last year and 
has not yet been resumed. 

Kiimaii to Biiilfl Nuclear 
Division in New Mexico 

Kaman .Aircraft Corp.'s new Nuclear 
Division will be located in .Albiiquer<|uc, 
N. M. Vicc-pres. and gen. ingt. will 
be Dr. Kcnnctli W. Erickson, recently 
chief of experimental research for the 
Sandia Corp. 


SI to S2 more per cwt. for the air- 
shipnicnt than he would by surface van, 
Slick .savs, but he more than makes 
up the difference by maintaining his 
familv for a shorter time between 

-Allowing S120 for maintaining a 
family of font for three days. Slick 
e.stiimitcs the total cost of a New York- 
l.os .Angeles move of a 6.000-lb. house- 
hold at SI, 570. compired with S1.645 
for a surface move. The surface c.sti- 
mate assumes familv maintenance for 
1 2 days at S40 a day. 

Slick’s household moving progtam is 
managed In Edward E. Brcault, a 
luHiscnold storage and moving business 
official before joining the airline last 
May. 



LOCAL warehouse workers pack a enstomet’s household fumishm|$ into an aluminum 
container for flight to new home via Slick Airways, which inauguialed plan. 


Household Moving Service Start 
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This is Jack Lower, Chief of Gyro Design at 
Honeywell Aero, and one of the country's 
outstanding authorities on floated gyros. He and 
his associates translated an entirely new MIT 
concept into the world’s first mass-produced 
floated gyro. Jack Lower, the people who 
work with him, and hundreds of other 
Honeywell engineers are the backbone of 
Honeywell Aero leadership in aircraft, 
missile and rocket control systems. 



Carriers Report Traffic and 
Revenue Gains Outweigh Costs 


Ycar-ciid reports from iiicli\idiuil air- 
lines conlinn tlic ovcr.ill staidy grow th 
of the iiir ttiuisport biisinc.'s witli good 
iiicrc-jscs ill 1956 and good prospects for 
1957 (AW Dec, 31, p- 52). 

I'hc carriers report traffic increases, 
and rtvcinic gains outweighing the in- 
creased costs borne by tlic airlines. To- 
tals for 1956 as estimated b\' reporting 
carriers include: 

• United Air Lines carried 6,265,000 


Rev up 

plane cleaning 
with Oakite 74 


Here’s the perfect specialized de- 
tergent for fleet maintenance 
washing — a safe, non-solvent 
compound for quick soil removal 
on both exterior and interior . . . 
that's safe on all surfaces. 

Look at these adi-aiilages of 
Oakite Composition 74 


Safe on aluminum, plexiglass, 
vinyl walls and fleers, plastic. 





Can be applied by any method — 


f assciigcts, an incteasc of 15% over 
955. Rcwmic passcagci miles were up 
15% to d.565,000,000; air freight in- 
creased 27% to 51.5 million ton-inilcs; 
mail rose 9% to 23.8 million ton-miles; 
express was im -1% to 1 5,5 millinn ton- 
nines. United expanded its service to a 
total of SO cities, received 18 new air- 
craft to r.iisc its available ton-mile ea- 
[lacity 111 H%. UAL preddenf W. A. 
I’attcrsoii predicts a 195/ increase of 


SANISEPTOR or other equipment. 
Outstanding economy— effective 
at concentrotions as lew os 2 
oi/gol. 


Ask your local Oakice Technical 
Service Representative to demon- 
strate Oakite 74. Meanwhile, 
write for new free booklet on 

Oakite Products, Ine,, 52C Rec- 
tor Street, New York G, N. Y. 



8-127?. in revenue passenger miles, from 
5 to 10% in freight toa-milcs, 

• American .Viilines carried 7,800,000 
pas.sengcrs 5 hilliim passenger miles, in- 
creases Ilf (i.T'r and 12.57o rcspectivciv 
over 1955. .^ir freight was up 8.47? to 
75 inilhon toii-milc.s, and .\incricaii says 
it's the world's first airline to exceed 
S million ton miles in one muntli (De- 
tcnilicr). .\ir mail incre-iscd 157f to 
I7.S million ton-miles. .Air mail totaled 

17.800.000 ton-miles, a 15% gain over 
1955. Total cargo carried was ii|i 7.6% . 

• Braniff International .-Vinvays reports 
record opcnitine revenues of S48.250.- 
956 for the first'll nioiitlis of 1956, an 
increase of 15% over the same 1955 
period. Net profit for the period was 
51,800,258. a 14% increase. Braiiilf’s 
revenue passenger total for the period 
was up 9% to 1,670.000. Revcmic pas- 
sciigcr-milcs were up 15% to 719.459,- 
240. During the \ear Braniff inaugu- 
rated service mur its newU-woii route 
between 'I’cxas and the northeast, ant! 
its aircraft fleet was augmented bv dc- 
iii’Cry of four DC-7C’s. 

• Western .Air Lines recovered from a 
75-day strike in carls 1956 and earned 

52.900.000 in income from all sources 
for the star. l''irst-t|ii.irtcr loMcs 
■imounted to 51,04 a share, but earned 
52.24 3 share in net operating profit for 
the last three quarters, plus $2,50 a 
share in eqiiipnicnt sales. 

• North (Central Airlines carried 549.- 
653 passengers during 1956, claiming a 
record for local-scnice airlines. Inc 
ttital represents a 28% increase oicr 
1955. 

• Mohawk Airlines carried 560.486 
passengers tiuring the year, a 26.8% 
increase. The carrier flew 64.527.190 
rci'cnuc iiassaigcr-milcs, a 28.4% rise 
over 1955. ITciglit w-.is up 56.2% to 
1,572,972 lb. and express increased 
50.5% to 1,565,294 lb, Nfoliawk cx- 
(X'cts to carrv half a millinn passengers 
this year. 

• New York Airways carried .SOTf. more 
ixissengcrs in its scheduled helicopter 
scrs icc for a total of 45.054 for the I’car. 
Passenger miles were up 69% to 802,- 
079. freight w-as u|i 28% to 608.040 lb„ 
express increased 5% to 1,917.618 lb., 
but mail w-as down 18% to 1.156,172. 
'Ilic carrier expects eon.sidcrably greater 
increases in 1957 with its new midtown 
heliport facilib' and 12-passenger S-5S 
rotorcraft. 

Lockheerl to Service 
WV-2 Radar .Aircraft 

Lnckliccd .Aircraft Scn’icc-Intcma- 
tiniial, N. International .Airport, will 
proiidc inaiiitauuicc senicc for the 
Navy's Last Coa.st fleet of WV-2 air- 
borne early warning radar aircraft, sjic- 
cial versions of the Super Constellation 
agreement imohes work totaling over 
51.000,000. 
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Western Airlines Ready to Start 
Los Angeles -Mexico City Service 


Los Angeles— Western Air Lines says 
it can be ready in a short time to in- 
augurate American flat carrier service 
between Los Angeles and Mexico City 
if the Mexican goiernmcnt grants re- 
ciprocal flight rights to a U. S. com- 
pany. 

Los Angeles Chamber of Commerce 
recently filed a petition requesting the 
Cii’il Aeronautics Board to suspend or 
revoke air rights of Compania Mcxicana 
dc Aviacion (CMA) until the Mexican 
government approves equal rights for a 
U. S. airline. WAL has held a CAB 
fr.inchise to operate the Los Angeles- 
Mexico City route for more than 10 
s-cats blit consistently has been denied 
landing rights in Nicxico City by the 
government of Mexico. 

WAL President Terrell C. Drink- 
water said that traffic experts esti- 
mate the potential flow of passengers 
oicr the route at 90,000 a year. As of 
now. Far Western residents must trai cl 
by dei’ious routes through Houston or 
New Orleans if they prefer to fly with 
an American Rag airline to Mexico 
City. 

New York Nonstop 

Most sought-after route which would 
result from a bilateral agreement would 
be the non-stop Mexico Citv-Neiv 
York City flight on which Air Fiance 
has been enjosing a lucratisc monopoly 
for the past three years. 

Any bilateral agreement would grant 
this non-stop route to both a Mexican 
carrier and one from the U. S. Loom- 
ing largest among Mexie.m carriers to 
get this route is Aeronai'cs de Mexico, 
American Airlines admits to only a 
50-50 chance but is credited by insiders 
as the U. S. carrier most likely to be 
designated. 

Air France feels that the Mexico 
CiU-New York route could support 
three flights each wa\' daiU- and would 
be expected to continue its single 
flights each wa\’ dailv as long as per- 
il is expected tliat the bilateral agree- 
ment also would coi'cr reciprocal lights 
between Mexico Cih- and Los Angeles, 
New Orleans and Miami as well a.s vari- 
ous points in Texas. 

There is daily coach and first-class 
non-stop service now to I.kis Angeles, 
offered onlv bv a Compania Mcxicana 
de Aviacion. 

Eastern Air Lines wants non-stop 
rights between Mexico City and New 
Orleans. TTiis route is lieing flown 
now. CMA, which flies to Brownsville, 
presumably would want this route. 

Guest Airways is the only carrier 


operating to Miami, connecting with 
EAL from New York. 

Both Pan American Aitwass and 
American Airlines operate between 
Texas and Mexico City and it would be 
expected that Mexican carriers would 
rt-.mt one of these routes. 

Adequate Equipment 

One of the problems heretofore has 
been that no Mexican eanicr had ade- 
quate equipment for these longer 
routes. Now. however. CMA has 
ordered DC-7Cs, Acronaves has leased 
two Constellations from P.AA and is 
negotiating with Bristol for two Britan- 

Airlincs officials agree that the bi- 
lateral agreement is receiving special 
attention but none will sa\’ officiallv 
that this treaty which has been hanging 
fire for 10 years is due for imminent 
settlement. 

But the rumors jicrsist that Aeronai'es 
will begin the New York flights in 
February or Match. 

WAL Builds New 
Training Facilities 

Los ;\ngelc5—C;r<Himl -breaking cere- 
monies were licld last week (fan. 15) 
for a new 51-millioii technical training 
facilities to be constructed by Western 
Air Lines at the companv's Los Angeles 
International Airport lieadquartcrs- 

llic airline's pilots, flight engineers 
and stewardesses will recciie technical 


training in the t«o-story. 15.000 sq, ft. 
building prcparatori' to serving on 
W'estem's routes covering 47 cities in 
tlic 12 western states and Canada. 

Focal point of the training center 
will be a S750.000 Curtiss-W'right 
flight simulator to be used to train pilots 
and flight engineers on the operation of 
DC-6B aircraft. 

Sjiacc requirements of 40 ft. x 40 ft. 
X 18 ft. for installation of the simulator 
made it advantageous to divide the 
building into bvo sections separated by 
a brick wall and one-inch air space. 
'Iliis design feature eliminates noise 
and vibration seepage from penetrating 
to the administrative section. 

The mechanical section, which 
houses the simulator and other train- 
ing equipment, will occupy one-third 
of the building while the huger sec- 
tion of the center will house Link in- 
strunicnt-fiying trainers, cabin interior 
nicickups, au3io-vi.sual facilities, class 
rooms, library, hair-dressing and make- 
up demonstration rooms for stewardess 
instruction, a lounge and administra- 
tive office. 

Structure was designed by the archi- 
tectural and engineering firm of Burke, 
Kobet and Nicolais. Construction will 
be completed bv the Riiane Corp., 
general contractors. 

Tlie training center is scheduled for 
dedication on April 17. 

Satellite Airlines Take 
Up MALEV Slack 

The destruction of tlic Huiigariaii 
state monopoly airlines MALEV during 
the Octobcr/Sfovenibcr rebellion lias re- 
quired the civil airline of the U.S.S.R.. 
the East German Lufthansa, the Polish 
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LOT line, tlic Bulgarinu TABSCO, and 
the Rumanian TAROM. to operate on 
a tiglicr flight schedule to and from 

T^etc were no scheduled flights dur- 
ing the period from October 25. 1956 
to Oeccmbcr 21, 1956, The first sched- 
uled fliglit started on Decembor 21. 
1956, bv LOT from Budapest-Olcecie 
to W'arsaw. 

Rumania announced that a "new lot” 
of coinmercial aircraft of the Il-H tvpe 
is to arrise in Bucharest soon- One 
craft of the Il-H series landed in 
Rvtniania on October 19. 1956, in order 
to permit the pilots to train on the 
new model. These 11-14 must be of a 
re-worked type since greater range and 
load capacih.' are claimed in compari- 
son to old Il-Hs, The TAROM line 
will use the new craft on international 
lines from the summer 1957 schedule 


Los Angeles Airways 
Opens New Offiee 

Los Angeles— In order to handle the 
increased demands for scheduled heli- 
copter passenger sersicc in the greater 
Los Angeles metropolitan area. Los 
Angeles Aituays has opened its own 
resersations and information office at 
International Airport, 

LAA presently is operating 92 flights 
a day to and from Los Angeles Interna- 
tional Airport for direct at-thc-gatc 
transfers for interline connecting pas- 
sengers from Alhambra, Annaheim. 
Corona, Disneyland, Glendale. Long 
Beach. North Holh’wood. Ontario. Po- 
mona. Risersidc. San Bernardino and 
Santa Ana. 

I-\A carried in excess of 21,000 pas- 
sengers in 1956, which is a 415% in- 
crease in passenger traffic for the air- 
line mer 1955, 

SAS Starts Service 
On Transpolar Route 

Copenhagen — Scandinasian Airlines 
System will inaugurate service on its 
Copenhagcn-Tokvo transpolar route on 
Feb. 24. 

First trial flights over the route 
were made by SAS almost three 
years ago (AW June 14. 1954, p. 91). 
Twicc-wccklv schedules in each direc- 
tion arc planned by the airline during 
the initial phase of the new transpolar 

S-^S lists its flight time between 
Tokyo and Copenhagen via the new 
route at 50 hours with DC-7Cs, which 
will stop only at Anchorage. Alaska. 
Airline officials hope some dav to con- 
nect the two points via Siberia, and 
estimate a 12-hour flight time with jet- 



HOUDAILLE INDUSTRIES, INC. 

BUFFALO HYDRAULICS DIVISION 


Houdaille Helicopter Dampers 
are known the world over 
for controlling vibration in 
rotor mechanisms and 
in castering landing gears. 

In addition, certain designers 
have found it necessary to 
use these dampers to prevent 
vibration on various other 
control devices. In fact, 
Houdaille is constantly called 
upon to provide sound 
solutions for many damping 
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ast-acciirate 
automatic data processing! 

THE RADIATION, INC. DIGITAL DATA HANDLING SYSTEM 


PROCESS DATA 
IN MINUTES 
INSTEAD OF DAYS 



WHATEVER FORM YOUR ORIGINAL DATA IS IN — 

• direct onalog volfoges 

• output from any telemetry system 

• output from most dota collection systems 

this equipment converts the row data, either onalog 
or digitol, to digital information acceptable by high- 
speed computers. 


FEATURES: 

» High-speed operation 

* Automatic programming 

* Digital operation throughout 

* Extreme occuracy 

* Flexibility 

* Instontaneous Quick-Look analog 

» Integral zero-shift, scale foctor, 
and linearization 

Address inquiries lo Oept. J 


RADIATION Inc. 


Electronics • Avionics • Instrumentation 



ICAO Urges Improvement of 
North Atlantic Traffic Control 


Montreal— Need for improvement of 
air traffic control and communications 
on North Atlantic routes is the most 
serious problem facing international 
asiation, according to a report bv the 
International Civil Aviation Organiza- 
tion’s jet age task force. 

lire report says tlie growing voUiinc 
of civil air traffic o\cr the North Al- 
lantic is aircads' experiencing operational 
troubles, and thal the situation will 
continue to worsen until fundamental 
remedies for present problems arc im- 
plemented. 

The ICAO group said the main 
causes of traffic tronhics in tlie area ate 
unreliable fixed commmucations among 
Gander. Greenland. Iceland and Siian- 
non-Prestwick; unreliable and congested 
nir-gronnd communications, and inade- 
quate position-fixing bv aircraft in flight. 
Panel Recommendations 

In an attempt to relieve the prob- 
lems the panel made these recom- 
mendations: 

• Consideration by ICAO members of 
financing a technique for point-to-point 
radio communications called "VUF 
Forward Scatter." TTic group found 
this technique, wliich is not .subject to 
the blackouts th.it afflict present high 
frequencies, very promising and urged 
ICAO members to trs' to have it opor- 
atine by the summer of 1958 if tech- 
nical exaluadon supports it. 

• Testing of ground wave communica- 
tions so that additional ground nave 
stations can be installed at North .At- 
lantic points where the\- will help main- 
tain air-grouiid communications. 

• Support by ICAO members of anv 
Consol installation plan from the 
ACAO Air Navigation Commission- 
Consol, a long-r.mge radio be.icon. is in 
operation in the U. S. and Western 
Europe, but tlicre are gaps in the 
chain across the North Atlantic. 
Communications Congestion 

The IC.AO panel found that the 
most heai’ily traicled trans-occanic 
routes in the world arc across the North 
Atlantic and tliat traffic lias shown sub- 
stantial gro« til each scar in ci\'i! flights. 
Analysis of the traffic shows that last 
summer more than half the civil flights 
had serious prohlcins with connnunica- 
tion.s or .lir tr.iffic sen iccs. 

The study showed that of the 
flights could not fly at the altitudes thev 
had requested or liad to cliangc flight 
plans after dc|KiEturc because of traf- 
fic control instructions, and that 20% 
of the flights were dclaved on the 
ground waiting for traffic clearances. 


Of the flights reporting on conges- 
tion of air-ground communications cir- 
cuits, 25% had delays averaging 15 
minutes because of congestion. 

Of fiiglits reporting air-ground com- 
niuniciitions failures due to radio propa- 
gation disturbances. 1 5% were unable 
to comnumicatc with any ground sta- 
tion for periods ranging from one to 
two hours; 6% had coinmuihcations 
interrupted for loss than an hour. 

Those communications failures caused 
II search and rescue alerts on civil air- 
craft ill the Gander Control Area be- 
tween June and August of last vear. 
The aircraft were not in traublc, but an 
alert is called automatically when aii 
aircraft is out of touch with the air 
traffic control center for a specified 
length of time. 

Lockheed Service 
Receives Contract 

Iberia Airlines lias awarded a contract 
to Lockheed Aircraft Scnicc Interna- 
tional for major eomersions of its three 
Soper Constellations from 1049E to 
1049G configurations. 

Included in the com’crsion uill be 
the installation of «’ing-tip fuel tanks 
and cxtensii’c wing stnicturc and .sys- 
tem modific.itions. 

Tlie planes’ engines ss ill be changed, 
swapping the currcntb-installcd Curtiss- 
Wright R5350 DA-ls for the more 
powerful D.A-1 models. 

These modifications will result in in- 
creasing the airplanes’ range b\- 600-800 
miles and boosting their gross take off 
weight from 133,000 lb. to 137.500 lb. 

Expansion Program 
Proposed for DenAer 

ncincr— Fsperts has’C recommended 
a $30 million expansion program at 
Stapleton airfield, the Dcmer munici- 
pal .lirport. to enable it to accommo- 
date jet passenger planes. 

TTic plan was jirciposcd bs- James C. 
Riicklcy, New York transportation con- 
sultant. The report said it would be 
mote cconomic;il to expand Stapleton 
field to handle the future airliners than 
to build a new airport at a more dis- 

Mayor Nicholson immcdiatelv noti- 
fied airlines sening Denser that thev 
will li.ive to bear tfic entire cost of the 
modernization program. 

Ilic Buckley report placed the cost 
of extending .ind reconstructing nm- 
ways at 522,130.000. 


'WKEEI.S 



There have been 
some improved models 
made lately by 



DETROIT CONTROLS CORPORATION 
CONTROL ENfilNEERINB UNIT 

S60 PROVIDENCE HIGHWAY 
NORWOOD, MASSACHUSETTS 




“Get Your Air the Positive Way" 


USSD BY 

THE AIRCRAFT INDUSTRY FOR: 

* Jet Engine Starters 

* Cabin Pressurization 

* Simulated Altitude 
Conditions 

* Ground Air Conditioners 



CORPORATION 

2008 Eoil Slouson Avenue 
Lss Angeles 58, Calif. 
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Report Shows Soviet Interest in Space 


Robot tanks equipped as mobile lab- 
ocatones witli tedevision taiiicras and 
tdcmctccing instruinentutiuii have 
been proposed as a first step in the 
expUitatiuii of the Moon bv Soviet sci- 
entist Yu. S. Khkbtscvicli- 

To place one of these tank-labs on 
(he Moon would oiiK requite a rocket 
of several liundred Ions gross weight, 
s.iv's Khlebtscvicli, and the possibilitv 
of orbital refueling would reduce that 
figure to the order of 100 tons. 

Several of these robot outposts, con- 
trolled by radio from the Karth and 
transnritting back to it pictures and tbita 
from the Nloon's surface, could explore 
lire lunar landscape thoroughly prepara- 
torv to man's first landing there. 

khlebtscvich's prO[»sal is one of doz- 
ens that have been made in recent 
months by professional scientists in Rus- 
sia. including members of the .\cadciiiv 
of Sciences, the highest professional 
plateau in the USSR. 

Nfost of these selienics and views on 
iiiterplanetarv communications, as the 
space-flight discipline is called in Rus- 
sia, arc part of the welling flow of 
astronautical literature published in the 
USSR. 

Some of them are presented in 
papers given at international astronanti- 
cal events which Russian scientists have 
been attending in increasing number. 
Three basic reasons isrolzibly iinderly 


the increased Russian effort to publicize 
their astronautical thinking. 

First is propaganda. Somehow an 
ex[x;dition to the Moon or Venus seems 
a lot more ]surc, scientifically speaking, 
than cstahlishinent of a satellite, par- 
ticiilailv a satellite such as the U. S. 
Vanguard [irojcct in which the Deprt- 
ment of I'fcfcnse is cooperating and 
over which hangs a security shroud, 
Russian talk of the exploration of space 
for the betterment of mankind may 
lint be cninplelclv objective, but it's a 
better ]>ro|)aganda line than classifying 
the Vanguard piojcct- 

Secoiid is that mingling with the 
Western scientists— physically at meet- 
ings and remotely llitongh publications 
—undoubtedly adds considerably to Rus- 
sian and M'estem knowledge of each 

If a scientist talks of a Moon rocket 
configuration and size and says that 
such a |)toject is possible now, this es- 
tablishes a bcnchniark of the state of 
the art in his home country. 

lliird, and probably the major rea- 
son, is that the Russians have a long 
and contimiing association with the 
problems of space flight. It has been 
a respectable scientific area for research 
and publication much longer there 
than here. 

This close, long-time association, plus 
the Russian achievements in other 


complex scientific di.sciplincs would al- 
iiiiist surely add to a definite compe- 
tence in space flight. 

This is the major coiiclusiun of the 
Rand Corporation in its "Casebook on 
Soviet Astrommtics" recently issued as 
icscarch mcinotandum RM-i760- I’toj- 
ect R.uid, a study gmup whose charter 
permits the broadest examination of 
various military toncepts, sun’eved 
Soviet interest in space flight and drew 
the inevitable conclusion from that 

The material that follows is taken di- 
lectlv from that research memorandum. 
It cstablislies firmly the fact that So- 
viet Science has a long record of sincere 
interest in— not merely tolerance of— 
astronautics. 

Russia's rich historical background in 
rocketry begins at the end of the 19th 
Centurv with two classical works: !. \'. 
Mcshclicrskii on the dvTiamics of bodies 
of variable masses, and K. E. Tsiol- 
kovskii on the various principles of 
rocket flight 

Tsiolkovskii's disciples established a 
competent scientific organization— called 
GIRD after the initial.s for tlic Russian 
words for "Group for the Studv of Re- 
active Motinii"— in 1929 for investigat- 
ing and developing systematically new 
rocket devices. The Nloscovv branch— 
Mosgird— was founded by Engineer I.P. 
Fortikov and the Leningrad branch- 


AVIATION WEEK, 


28, 1957 




Russia acquired must of the German 
rocket factories and test stations in the 
postwar zoning of Germany, and in- 
duced about 200 Germans to work for 

They have built probably several 
tliousaiid V-2 missiles, prcsumablv for 
fundamental rocket and atmospheric 
lescarcli, for experience in producing big 
missiles, and for training launcliing 

Russian scientists improved the V-2 
powerplaiit by increasing tlie propellant 
flow so that the thrust was increased 
from 55,000 lb. to 77,000 lb. 

(This scale of development w.is also 
achieved by North American Aviation 
ill this country in developing a basic 
V-2 engine to approxiniatelv the same 
thrust. — Kb.) 

The Russians hav e been working on , 

a rocket called Model 105 wliicli has a siiiicti 
thrust of 265,000 lb. at a chamber Labors 


Snark Flight, Ground 

ttirop Snark SM-62 iiitcrcoutiiiental pilotless bomber, cl 


pressure of 880 psi. 

Developments sucli as tliesc indicate 
that Russian effort is more tlian an ex- 
trapolation of German work and tliat it 
is based on independent researcli. 

This is not surprising bceau.se Rus- 
sia lias exceptionally capable teclinical 
men, such as Semenov and Zd'dovicli 
ill combustion and Kliristianovicli and 
Sedov in aerodynamics- 


Tests 

iiiibing for 3 high altitude 
tsis with S.\C ill about a vi 

continue thcough Fchnii 


Alexander N. Nesmeyanov, presi- 
dent of the Russian Academv of 
Sciences, said to the World Peace 
Council in Vienna in November 1955; 

"Science has reached a state when it 
is feasible to send a stratoplanc to the 
moon, to create an artificial satellite of 
the Earth; when effective medical 
means have been found for treating dis- 
cjscs-tlic most dreadful scourges of 
mankind; and when the problems of 
energetics have reached complctclv new 
horizons." 

This statement is particularlv inter- 
esting in view of the events that fol- 
lowed, such as tlie revelation of Soviet 


Lcngird-vvjs organized bv Prof. X. A- 
Rynin and Dr. Va, I, Pe'rcl’nian. 

(That same year, the German Army 
Ordnance Dept, made its decision to get 
into the rocket business, with the well- 
known results, Goddard's first rocket 
flight had been made three years before, 
and his first large liquid-propelled rocket 
was to be launched flic following year. 

The Soviet official sponsorship of 
rocketry had to wait until 195-1, but it 
was eight years ahead of the first sys- 
tematic sponsorship of rocket develop- 
ment in tills countt)' by the Atiny. 

Stalin had great personal interest in 
long-range rocket missiles, according to 
many reliable reports from Russian 


iidvanecs in nuclear reactor technology. 
It is a significant statement bcc-ausc it 
is authoritativ e. Ncsinevaiiov is familiar 
with all aspects of Soviet scientific 
progress in liis official capacity; his 
statement implies that Russian progress 
in rocket propulsion had made feasible 
the satellite and the Moon rocket. 

Following Xesmevanov came a flood 
of space-flight articles in almost every 
Russian newspaper and periodical. 
After the U.S. announcement of the 
IGY satellite program in July 1955. 
this flood was sub.staiitialiy augmented 
by articles discussing satellites. 

("At this stage, ftand scientists felt 
that a further look into the area of 


Soviet interplanetary communications 
might be revealing. They began to col- 
lect and collate Russian published iiiatc- 
rial available in this country in the 
Library of Congress and from other 
sources. "Ihc Rand niciiiorandum — 
by F. J. Kriegcr — contains a 200-itern 
bibliographv and a .series of IS coni- 
plefc translations of papers by Russian 
authorities selected for a better under- 
standing of their tcchihe/ucs in dci'clop- 
ing the .subject in open literature and 
better acquaintance iiith some of the 
personnel entrusted ivith making the 
official position clear. — E d.) 

Ihe Rmid Memorandum lists six 
factors as of primary interest in any 
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evaluation of Sosict astronauticol com- 
|)ctcncc. 

• Riisua lias tiad and still lias iS sliaic 
of space-flight enthusiasts. K, K. 
Tsiolkovskii. the father of the science 
of asttonantics, finished his first enin- 
plctc work— llie Ksplorafion of Cosmic 
Sijaec by Rocket— in I89S, Hut lie had 
contemporaries nho also contributed 

E. A. 'rsandtr develo|)cd the idea 
of using as fuel the metallic compo- 
nents of a rocket ship as they became 
unnecessary during a flight; he also 
built and .succcssfulh te.steil a rocket 
motor using kerosene and liquid oxygen 
111 1952, and investigated metallic 
fuels in rockets. 

Yu, V. Kondratyuk proposed the use 
of uzone as an oxidiint and the idea of 
actodynamic braking fnt a rocket te- 
tiiriiing to Earth. N, Rynin pub- 
lished a niummicntal ninc-i'oliiinc 
treatise on intcrplanctarv communica- 
tiniis between I92S and 1932. 

Ya. I. Pcrcrmaii and I. P. Fortikin 
■mioiig other things founded the Rus- 
sian rocket socicts GIRD. 

Rocketry Literature 

Aiiiung the capable and prolific 
spokesmen for the Russian rocket scien- 
list.s are M. K, Tikhonravov and A. A. 
Shtcriiferd in the post-Tsiolkovskii era. 
and more recently, B. V. Lyapunoi', K 
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A. CilViii ,md Yu. S. Klilcbtsciicii. 

• Russia has a well-established litera- 
ture on roeketrs and space flight. ITiis 
includes the elassit witks of Russian 
pioneers and translations of foreign 
numographs b\- Ksnault-Pclterie. Oberth, 
llohmann. Gorldard. Sanger and others. 
\'ast ainmmts of German technical data 
Mere lihcr.ited at the end of the svar. 

Since 1931 Russia has been publish- 
ing a monthh rocket tcclmolog} jour- 
nal dcs'otcel to traiislithms and simeys 
of foreign periodicals- The .\eadeniy of 
Sciences began in 195-1 to publish a 
journal of abstracts from foreign and 
domestic publications in roeketrs. I’bey 
also base their own classified literature. 

• 'niete has been an increasing number 
of articles on the problems of space 
flight ill recent years. The Sosiet news- 
papers and magazines feature more and 
more articles written bs sscll-knossii en- 
gineers and top-notch scientists. These 
arc written to a pattern: first, the his- 
torical ciintiibiitinn of Rii.ssian pio- 
na-rs; next the results of foreign tests; 
next the problems of humebing a satel- 
lite and the importance of the data; 
ind finally a boast of the fte'at efforts 
of Sosiet scientists to make cosmic 
flights for peaceful piirjjoses. There is 
alnuist 110 mention of specific Soviet 
dcsclopinents. 

I'or example, the Large Soviet P.ii- 
evclopcdia lists hvo tables of rocket 


cluiraetcristics. One shovss liquid-fiicl 
roekets. including the German V-2 and 
Wasscifall, the U. S. Viking 9, N'ike 
,md Bumper, and the I’rench \'c- 
roniqiie. The second table presents the 
eharaetcristies of some missiles, incluel- 
ing the Ccimau Rbcinbote and a 
78-mm. fragmentation sbell. tlie U.S. 
Mighty Mouse and Spetrs Sparross'. 

Recent Russian literature has become 
liighK spaiidized considering such sub- 
jects as astrobiologs , radiotclccontrol, 
weightlessness, meteor baz.irds and the 
problems of the ICY. Ilicir tone lias 
become more conciliatory to the West 
and the old jibes at capitalistic eoun- 

• Specific items indicate official interest 
in space flight and name key personnel 
ill the space flight program. Ibe .Acad- 
emy of Sciences established the Tsinl- 
kovskii Gold Medal in Sept, 1954 to 
be awarded once csers' three years to the 
w riter of the most aiitstanding work on 
space flight. 

Permanent Commission 

-\ ijcniiaiient interdepartmental 
Commission on Intcrplaiictm Com- 
niimieations was established under the 
.\stronomy Coimdl of tlic .Academy of 
Sciences in April 1953. Chairman is 
Academician I- Sedos; members in- 
clude Academicians P. L. Kapitsa and 
V, A. Amb.iit5umyan, Corresponding 




Member of the Academy P. P. Paten- 
gago, doctor of pliisics and Mth. B, V. 

"One of the ininicdiatc tasks of the 
coinmissioii," said the newspaper 
Evening Moscow, "is to organize work 
concerned witli building an automatic 
laborators for scientific research in 

The Clikalov Central Aeroclub of 
the USSR organized an Astronautics 
Section headed by N. A. B. Variarov. 

fThis group has quasi-officiaJ status 
and is important politically and scientifi- 
cally as well as militarily. — E d.) 

Among the membets: Prof. V, V, 
Dobronravov, Engineer-Designer I. A. 
Mcrkiilov, (rocket motors). A. D. Sety.i- 
pin (human factors), Prof. K, P. Stan- 
yukovich (meteor hazards), U. S. 
Khlebtscvich (radio control) and A. A. 
Shternfel’d. 

(Brackets after the names indicate the 
s/iecialized field of each man. — Eu.) 

There arc repeated references to a 
Moon-rocket project. One early refer- 
ence is an article by M. K. Tikhonravov, 
probably a ballistician, who giics calcu- 
lated data for a Nloon rocket in 
Pionerskaya Pravda for Oct. 2. 1931. 
Krasnii Plot for Oct- 12, 1951. says 
that a Moon rocket design has been 
developed. 'Die rocket is 196 ft. high, 
has a maximum diameter of 49 ft-, 
weighs 2.200.000 lb. and has 20 motors 
with a total rating of 350 million thrust 

Problems and Hazards 

A recent project is the tank-labora- 
torv described bv Khlebtscvich in an 
article called "The Road to the Cos- 

After reviewing the problems and 
hazards of manned space flight as 
the first step, the author suggests the 
tauk-lab approach. 

He says; 

"A rocket controlled by radio from 
the Earth will land on the Moon, in- 
stead of a crew, a mobile labonitory 
which externally somewhat resembles 
a small tank. This tankette-laboratory 
. . . will also be controlled from the 

"The transmitting television camera, 
mounted on a radio-controlled boom 
having several degrees of freedom 
and fixed on the tankette-laboratory, 
will permit scientists on the Earth to 
observ e the lunar surface and the lunar 
sky with the disk of our planet visible 
on it (all this can be photographed on 
the Earth), and to determine the safest 
|)ath for the movement of the labota- 

"Aboard it will be placed various 
automatic instruments transmitting to 
the Plarth their readings on the state 
and properties of the lunar atmosphere 
and the lunar surface. For moving the 
tankette and operating its equipment, 
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G.AR-ID Falcon is latest version of tlic Hughes air-to-air missile. Falcon is radar^uided, 
and will equip Conv-ait F-102.A and Noithcop F-89H as successor to Falcon GAR-I models. 
Missile is slightly longer than six feet, has a diameter of about six inches. Major external 
difference is in control surfaces, now separated from the fins by a large gap. Iiiiprovc- 


thc necessary store of fuel and oxidant 
for the engine will be ai aikiblc. Utiliza- 
tion of other known sources of energs 
is also possible. Calculations show that 
for a tankette-laboratory with a total 
weight of not more than several hun- 
dred kilograms, serious initial imesti- 
gations of the Moon, sufficient for a 
earning out the next .stage— the masten 
of the Moon bv man arc possible in 
principle; and what is more, in case of 
nccessitv, it will be possible to land 
other tankettes, taking into account the 
results oljtaincd earlier," 
Khlebtsevich's Conclusion 

Khlebtsei’ich concludes with this 
statement: 

"Masters' of the Moon by means of 
radio controlled rockets and tankette- 


laboratories will open up new possibili- 
ties and will not encounter funciainental 
difficulties from cither jet or radiotcle- 
control technology . 'I'liat is why hi tlic 
iie.xt fisc to ten years the conquest of 
our nearest celestial body can become 
a fact.” 

• llie coming of age and present re- 
spectability of astronautics are accom- 
plished facts. There is considcr.iblc 
es'idence of the official acceptance of 
space flight by the Sosiet lierarcliy. h'or 
example. Vol. 27 of the Large Soviet 
Riicvciopcdia published in June 1934 
has an article entitled Interplanetary 
Communications by M. K. Tikhonra- 
vos- and B. V. Lyapunov. There is no 
corresponding entry in any of the svest- 
ern encyclopedias as yet. 

The scientific publications of the 


New Falcon Version 



99.99 % PLUS 'RELIABIUTY 

FIRING TIME... 
SECOND 

time 


Miniaturizi.>d units are hermetically sealed 
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Academv of Sciences— which in spite 
of its historical Uip,sc into Lysctikoism. 
is an infornationalh rcs)3cctcd Ixidy— 
iinvc occasioiuillv presented articles on 
the problems of space flight. One of 
tliesc was a survev of the state of the 
art as gathered from the papers of the 
h'ifth and Sixth International Astro- 
nautical Congresses, 

lliat siir\'cy concludes by quoting 
Academician Kapitsa: 

", , . If in any branch of knowledge 
the possibilities of penetrating a new. 
virgin field of investigation arc open- 
ing. then it must l)c done 'sithout fail, 
because the history of science teaches 
that, as a rule, it is preciselv this pene- 
tration of new fields that leads to the 
discovery of those s'en' important phe- 
nomena of nature which most signifi- 
cantly «'iden the paths of the develop- 
ment of human culture , . 

The Rand Memorandum closes ss ith 
the obsersation tlnit the Russians have 
not merely a passis'C historical interest 
in astronautics but a positive acfisc in- 
terest in the field. If their achicrcmcnts 
in as iation. nuclear technology and what 
they call automatics and telemechanics, 
in addition to their knrnvn acliicvc- 
inents in rocket technology ate any 
criteria of their competence in those 
fields, then it is more than likelv that, 
because of their penchant for capitaliz- 
ing on grandiose schemes, thes’ liasc a 
definite competence in interplanetary 
communications. 

Nickel Alloy Resist.s 
Engine Temperature 

Nickel alloy, similar in composition 
to International Nickel Co.’s Incolov 
nickel-iron-chrominni alloi- with about 
1 % titanium added, is designed to oper- 
ate at tcnrperatiiros to 1.400F. 

Marketed under the trademark, In- 
coloy T. the new alloy is expected to 
find use in highly stressed parts of 
turbojet combustion systems and pos- 
sibly later in airframe parts. 

Alloy has excellent oxidation resist- 
ance op to 1.600F. Incolor’ T sheets 
arc annealed at I,9n0-I.9r01'' and good 
combination of fomiability and strength 
has been obtained bv process annealing 
components at I.SC)0-1.S90F from 20 
to 30 min., fnlloued by rapid cooling. 

For data write: International Nickel 
Co., 67 Wall Street, N. Y, 5, N. Y. 

Defense Team Visits 
Northrop and Snark 

Hawthorne, Calif.— A team of De- 
partment of Defense executir'cs and 
officers, headed by Dr. C. C. Furnas. 
Assistant Secrctars- of Defense for Re- 
search and Development, visited North- 
rop Aircraft, Inc, for briefings on 


weapons under dcrclopmcnt at Haw- 
thorne. 

Discussed were the company’.s pnig- 
icss on the Snark intercontinental 
guided missile, the T-38 supersonic jet 
training aircraft, and other yet unan- 
nounced weapon systems programs. 

USAF Announces 
Missile Contracts 

Washington— USAF announced con- 
tracts for the design, fabrication and 
testing of airframes for three missiles: 
• Atlas, by Comair Disision, General 
Dynamics Coq).. San Diego, Calif., 


SH; million. Actual total of Air Force 
contracts for the .Atlas is o\cr S500 
million. 

• Titan, bv the Glenn L. Martin Co., 
Denver. Colo., S358 million. 

• Tliot, by Doiigl-as Aircraft Co., Santa 
Monica. Calif.. S67-5 million. 

'I'hc Atlas and Titan projects ate 
intercontinental ballistic missiles 
nCBM). 

Tlic Thor is an intermediate range 
ballistic missile (IRBM). 

USAF .said the contracts are cast- 

E lus-fixcd-fec agreements, replacing 

:ttcrs of intent under svhich the pro- 
jects hasc proceeded so fat. Contracts 
for other missiles are being negotiated. 
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GRUMMAN F9F-6 in 1'raiiiin; Comni;ind colnrs has nose probe for |>robe-aii<l-droguc refueling. Longer flight duration and tno-man crew 
obliged Grumman to use liquid rather than gaseous oxjga; supply to save space. 


Cougar Doubles as Fighter-Trainer 


By Russell Hawkes 

Bctlipagc. L. I., N, y.— Ctmnimin 
Aircraft Kiigiiiccring Corp. is optimistic 
about the diaiiccs of its 1'9I''-ST to get 
top billing as an ad\ anted fighter trainer 
for Nava] .Air I'raining Command. The 
cj.se for tlic trvo-scat Cmigar is based on 
Ihc Gruimiiaii claim that it mote tloscls' 
parallels flic handling and performance 
of upcoming Na\y figlitcrs than docs 


its ciiicf competitor, tlie Lockheed T2V. 

Graimnan engineers say tlic idea 
reas conceived in response to a require- 
ment from tlic fighter Istaneli of the 
Htiroan of Aeronautics for a plane svliich 
could double as an operational fighter 
.md check-out trainer to be assigned to 
fleet squadrons using the basic single- 
seat |•'9l''-8. Modification of the basic 
Oash-l'.ight had to meet the special 
requirements fot a Navy trainer witliout 


compromising the airplane’s perform- 
ance as a fighter. 

•An order for 1 s6 of them is now in 
liroduetioii. .All of tlicsc were originally 
intended for fleet squadrons but half 
base been given to the Training Com- 
mand as the fleet prepares to tcphice the 
Cougar with later design generritions. 
Ihc first 26 airplanes will be delivered 
shortly, about a year after the first 
fliglit of the prototyix;. Production is 
expcctctl to reach the planned rate of 
15 per month some time this spring. 
The run will be finished by December 
hut Grumman hoix;s for follow-on 

Cost of the modification of the Dasli- 
Eigtit in terms of gross weight was only 
about 400 lb., despite the addition of 
anotlicr cockpit and pilot, longer nose 
and a certain amount of beef-up. Ihe 
length of tlic l‘'9P-8'r is 54 in., more 
than that of the single-seat version. 
Structural Demands 

Pl.ms to give carrier qualification 
training in the new version demanded a 
.'tructnre strong enough to make ar- 
rested landings at weights very close to 
maxinmm take-off gross. The single- 
seater was designed with the intention 
that it would come aboard for its first 
landing at a relatively light weight after 
spending most of its fuel executing a 
combat mission. 

To cope uitli heavy deck landings, 
the landing gear shock struts and the 
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fuselage carrv-througli structure from 
the trak hook were beefed up. Main 
wheel size was increased to 25 x 6 from 
24 X 5.5. The brakes were redesigned 
to allow the abuse tliey take in training 
operation. An automatic friction ad- 
juster pulls the brake piston hack -060 
in. after application. As a result, pedal 
and piston travel remain uniform. 
Dceaiise of reduced brake drag, the 
lining change rate is down to 100 stO|>s 
per raiangc. To cut maintenance time 
and cost, a quicklv replaceable, snap-oii 
lining was provided by Goodyear. Still 
unsolved is tlic problem of brake drag 
caused bv disc warping from the heat 
of fricHon. 

Deck Handlin9 Convenience 

A mechanical np-lock for the tail 
skid has been installed for convenience 
in deck liandling. Tlic .skid barely 
clears the deck when it is extended and 
the plane is in the static attitude. 
Earlier models in the I''91'' scries had 
no up-lock and the skid «-a,s autoinaH- 
callv retracted hv applie-atiun of 90% 
power or retraction of wheels. 

W'cight and space limitations cut 
the number of 20 mm- M-3 camion 
from four to two. Ammunition supply 
was reduced slightly to 100 rounds per 
gun. 

Resonance of the air columns in the 
gun blast tubes produced a deep, pipe 
organ note and vibrations which could 
he felt in tlic rudder |Jcdals and the 
floor when the prototype exceeded 250 
kts. 'I'he cngincctiiig .staff first tried to 
correct the trouble hi redesigning tlic 
elliptical gun ports. It iius finally fixed 


by teeing a ]iipc into the aft end of tlic 
blast lube. The length of tlic "T” pipe 
is equal to tliat of tlic blast tube and 
apparciitlv the equal resonant frequcnci' 
is ISO degrees out of phase with that 
of the blast tube. 

Hie guns and iiosc-iiioiuitcd avionic 
gear arc scn iccd from three access doors 
on each side of the long nose. One 
gives access to the container for spent 
slicll eases and amnio links. In earlier 
models of rite l''9I'’ series the whole nose 
skill slid off like a glove to expose tlic 
cquipniciit for scnicing. 

Incrcascd oxygen needed bi’ n two- 
man crew on long missions possible 
with in-flight refueling is supplied with- 
out increasing space requirements by 


using liquid ratlicr than gaseous oxygen. 
'I'he tank and lox converter fit into the 
same cmiiixirtrncnt formerly used for 
gaseous oxygen bottles in earlier ver- 

Sliding Canopy 

Long sliding caiiopv was chosen for 
I'91'’-S’T’ in preference to clam-sliell used 
ill T2V. Gruiiiman considers this 
configuratioii to be the best answer 
to Navy’s desire for a canopy which 
will open under water in the event 
of a ditcliiiig from low altitude. Unlike 
tlie clamslidl cuiiopi, it does not liavc 
to pusli a great mass of water out of 
Ihc wav to open. 

Another reason fot tlic sliding canopi' 
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Great New Era of Air Travel Flies In with the 

“WHISPERING 


GIANT” 



The brilliant new Bristol Britannia has been ordered by 
Northeast Airlines for early introduction into service on 
their routes between New England, New York and Florida. 


Commercial aviation history will be made by Che brilliant 
new Bristol Britannia— largest, fastest, quietest turboprop 
airliner. The Britannia offers a new world of operating effi- 
ciency ... a new world of passenger luxury. 

The largest airliner. The largest passenger aircraft 
flying, the Britannia carries passengers in whispering luxury. 
Her massive majesty adds a new wealth of prestige to opera- 
tor companies. 

The most economical airliner. The Britannia dis- 


plays an amazing thriftiness on medium and short hauls . . , 
carrying up to 13J passengers at a east of less than one cent 

The most versatile airliner. The Britannia fits with 
consummate ease into existing traffic patterns — and with her 
swift, smooth cruising speed of 400 m.p.h.. her Journey-times 
on medium and short hauls match those of Che pure jets— 

Airport facilities are no problem to the Britannia. She can 


operate from existing runtvays throughout the world. From 
a 6000-foot runway she can lift a 28,000-Ib. payload plus fuel 
for a 2500-mile sector, with full allowances and reserves. 
The quietest airliner. Externally and internally the 
Britannia is the quietest airliner flying. Her passengers enjoy 
an exhilarating experience of hushed, gentle travel. And 
official airport noise-level tests show that the four quiet but 
powerful Proteus turboprop engines of the “Whispering 
Giant" decisively solve the noise-nuisance problem. 

The most tested airliner. The Britannia has been 
more thoroughly pre-operationally tested than any airliner 
ever before. Her structure has undergone over 54,000 simu- 
lated flying hours in a pressure tank . . . while her Proteus 

Worldwide recognition 
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turboprop engines have been proved in more than 74.000 
flying and bench hours. 

She is the latest product of a company long renowned for 
progressive ability, achievement and reliability in aviation 

BRISTOL 
> 

Britannia 

BRISTOL AIRCRAFT LIMITED • BNOLAND 


been ordered by; Northeast Airlines • British Overseas Air- 
Hunting-Clan Air Transport • The Royal Air Force. 


and demand. Britannias have 
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mother supersonic stratospheric interceptor depends 
foliowing important functions: 
secondary hydrauiic systems 
operated emergency hydrauiic system 
electricoi system 

seiected by Convair for their outstonding 
ionai advantages they offer in superior performance. 
i( sment keeps pace with aircraft development. The 
I y minimum heat rejection and highest overall effi- 
moll size and light weight. For further information, 
for Bulletins A-5200-D and A-5209. 
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Canadair Desifjns Jet i 

As T-6 Rejdacenicnt ! 

MoiittL'-dl— CaiiiidBir. Ltd., is trying to i 

interest the Roval Cnnudian ,\ir Force in I 

its CL-41 sidt-by-side jct-ixiwcrcd ttaincr 
to icpipcc the North .Xnicricaii Harvard 
(T-6) fur |>riiudTv instruction. 

Canndair has u wind tunnel model of 
the CL-11. It eiisisiuns the airplane as 
weighing about 5.U00 lb. gloss powcied 
bv a turbojet in the 2.000-3.000 Ib.- 
tlirust class, such as tlic Aniistrong Sid- | 
deiey 3'ipcr. GK J85. l'’aircliild |83, 
Rolls-Royce R. B. 108 or another new 
RoilvRovcc engine of bypass design in 
this catcgaiy. 

Caiiadair's new trainer design uses a 
stiaightsving. has a si>eed brake and b^e 
flaps. Takeoff and landing speeds would 
apprnxiiiiatc the lliirsard's- All echelons 
of RC.AF reportedly are not sold on 
starting students in a jet trainer, but the 
service has expressed interest in the idea. 


is that Niivv pilots like to take off 
iiiid land with the canopy open to make 
escape easier in case of a low altitude 
emcrgencs'. To make o|jcn-canopy 
flight easier on the man in the hack 
scat, Ctiiminan put a second wind- 
shield inside the cockpit. The first 
backseat windshield they designed was 
too steep and too far fonsatd and the 
occupant ssas badh buffeted bs tiir- 
biilcncc. They niodificel this bv extend- 
ing a skirt from the windshield bow 
aft but this ruined visibilitv . 

New Windshield 

new windshield with a flatter slope 
was designed which gave good protec- 
tion and good vi.sibility but the clear- 
I’licc between the canopy bow and the 
windshield bow was onlv a half incli- 
I here was some fear that the occupant 
might rest his hands on top of the 
windshield and get his fingers crushed 
as the canopy how passed over. 'I'o 
allow for this a little mote than a half 
inch was trimmed off the npjjcr edge 
of the windsliield. The windshield 
bow is curved forward at the center 
to let the oct'upant’s knees clear it in 
an ejection. 

Gruniinan cnginccn! had misgiving.s 
about the effect of the open canopy 
on directional stability but these were 
umvarr.mted and it was unnecessary 
to redesign tlic canopv or the vertical 

Tlie canopy moves on rollers along 
external tracLs on top of the fuselage. 
The rollers apply pressure on both sides 
of the tracks to keep the canopv from 
binding if it is distorted bv air blast. 

-\ 1,500 psi. Iiydraulic motor drives the 
canopy by turning a drum around which 
a cable between the canopy ends is i 


A lightweight skin section 5 feel by 3 
feet in compound contours. One side 
an airfoil, the other side a heat collec- 
tion grid of maximum conductivity 
through the skin. A tolerance of .010” 
on mating surfaces. 

This casting was produced by a 
unique foundry technique developed 
by the aluminum foundry of Morris 
Bean & Co. A rush schedule was met 
on prototypes, and the casting is now 
delivered in production quantities. 

If you seek new approaches on 
difficull-to-form access doors, fins, 
airfoil sections, leading edges, or othei 
problem shapes, you should become 
acquainted with— 

Morris Bean & Company 
Yellow Springs 4. Ohio 

a cast aircraft skin? 
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Only the men are flying 


The fact is, men beat birds at 
their own game. Even when our 
feathered friends are grounded, we’re 
aloft; flying ever higher, faster, safer, 
further. And. unbelievable as it may 
seem, more aecurately. 

Among the companies spear- 
heading man’s conquest of the sky 
are nine of the GPE Group. Their 
contributions are basic — technologi- 
cal bench marks such as— 

• the only compass systems 
that always know where north is, 
whatever the plane does, wherever 
it goes: Kearfott’s stable-platform 
gyro compasses; 


• the only simulators to meet 
the need for on-the-ground training 
in supersonic flight: famous Link 
jet simulators; 

• the only airborne navigation 
systems in operational use guiding 
planes automatically and with un- 
precedented accuracy — anywhere, 
in any weather: GPL Doppler auto- 
navigators. 

Inertial navigation, missileguid- 
ance, photoscience, and certain nu- 
clear power applications, are some 
other phases of aviation in which 
GPE companies are deeply and 
jointly involved. And while many of 


the products of the GPE companies 
— particularly in the field of avia- 
tion-serve defense needs today, the 
important scientific advances they 
embody are "plowshares” for to- 
morrow. 

Aviation is but one industry in 
which GPE companies work. A bro- 
chure describing the activities of the 
group is available. More than a 
dozen basic industries are served by 
products resulting from GPE coor- 
dinated technologies and resources. 


GENERAL PRECISION EQUIPMENT 


I CORPORATION 


PSINCIPAL PRODUCING 



man aloft 



VO logged “Link timo," Millioi 



The coordinated resources of the 
companies of the GPE Group, so ef- 
fective in anticipating and meeting 
the needs of flight, serve with equal 
effectiveness other industries such as: 
Automatic Controls and Instrumentation 
Chemical and Petroleum 
Marine 

Motion Picture and Television 
Paper, Printing and Textile 
Fewer Generation and Conversion 
Steel, Mining, Transportation 


For brochure describ- 
ing the work of the 
GPE Group, write to; 

General Precision Equipment 
Corporation, 92 Gold Street, 
New York 38, New York. 




New Contract for H-T3H 


Bell Helicopter Corp. received S3 million Army contract lor 84 more II-13II utility 
helicopters. High performance helicopter set world endurance record last sommer. dWiig 
57 hr, 50 min. Order is in addition to jircviom contracts in nhicii the Army ordetrf a 
total of 105 iI-13Hs for use as liaison ami training aircraft. Deliveries on the new order will 
start October. 1957. H-BII. mililarv version of the commercial Bell Model 47G-2, is 
powered by 260 bp. I,\coming V-435 engine. 


looped. Noniwl opening time is 3 
see. Closing time is slightly higher 
wlicn the plmic is iu flight. It cmi be 
dosed without slippage at truffle pat- 
tern speeds. Tlic pilot can tlirow .a 
switch to discoiniecf tlic nicitor if lie 
diooses to operate tlic canopy manually. 
Emergency Escape 

In the emergency escape sequence, 
the canopy is tolled back tnthcr than 
ejected. Tlic cmnptcsscd aii supplv 
u.scd for ciiicrgeiicj- l.mding gear exten- 
sion drives the canopv motor in this 

Air is in’ailablc for both operations. 
Eincrgcnci’ opening time is 2 sec. N'uvv 
liking for this feature may stem from the 
liigh rate of accidental cimijiy ejections 
ill other aircraft. 

Because pilots faced with the pios- 
|)cct of ejecting arc usually upset cnio- 
tionallv, the I''91'’-8T has been gisen 
a single-point ejection control to mini- 
mize coiifiision. The entire sequence 
is programmed by operation of tlic face 
cuttain. \Vhcn the face curtain is pulled 
to chin level, the emergency canopy 
system is actuated and the curtain 
roll is locked until the canopv is all 
the way open. T'he curtain roll is then 
inilockcd 50 the curtain can be pulled 
to the scat firing position. 

The curtain roll lock can be bspa.sscd 
to allow- the pilots to fire theiiisdves 
through the canoiiy by pulling a re- 
lease ring on the left .side of the head 
rest. Striker points on the top of the 
headrests shatter the eanops before 
the escapee's head reaches it. 

In any ejection. Gruiiiman advises 
the man in the b.ick seat to go first, 
llicre is a chance that he would he too 


disturbed bv the detonation in the 
front scat to catty out his own ejection 
procedure. 

If it is necessary to go through the 
canopy there is danger in the back 
scat from flying fragments. 

In tlic latter part of the present 
cirdcr tlic ejeetion se.its will lie Griim- 
man-built versions of the British Martin- 
Baker scats. 'ITiesc pennit safe ejec- 
tion in takeoff and landing. Grumman 
engineers hope to lon er the safe gtoimj 
level ejection speed to 120 knots. 

Visibilitv from the back seat is good 
iKxause the front seat is 9 in. lower. 
\Miilc visibility str.iiglit fonvard is 
lilockcd by the headrest of tlic front 
.scat, the view in the important sectors 
on eitlicr side of center is uiiobstnictcd. 
Tlic landing signal officer or mirror 
landing aid is clcarlv visible in a car- 
rier approach. 

Sersicc ceiling of the F9I'-ST is 
I.000-I.5O0 ft. lower than that of its 
single-scat counterpart because of ex- 
tra svciglit, Othcnvisc. pcrfomiancc is 
virtually identical. It can jjass .Macli 

in a shallow dive and there is no 
tedlinc on sixicti. Like the basic K9h'-S 
its clicirdline outboard of the wing 
fence is 13% longer than that of earlier 

Directional Stability 

The longer nose has slightly aggra- 
vated the lateral-directional coupling 
cliaractcristic of svvept-wing aircraft 
vvlicii lateral or directional orientation 
is disturbed. It has been possible to 
correct this bv cranking up tlie gain 
on the rate gvro-based yaw damper. 
To prevent the vavs- damper from ruin- 
ing tlic coordination of a turn an auto- 
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One of GPL's ground speed and 
drift angle measuring equipments. 
AN/APN-81, provides basic input in- 
formation to computers which tell Air 
Force WB-50s exactly where they ace 


GPL auto navigators give an xnsta 
laneous and continuous display 
Ground Speed and Drift Angle: Wir 
Speed and Direction: Longitude ar 
Latitude: Shortest Course-To-Destin. 
?ring Signal To Pilot (or aut 

'stems were developed for If 
e fWADC). They are the n 
n achievement comirarable i 


il has just begun to be explored. 



ground speed 
& drift angle 

>NY TIME, ANYWHERE, ANV WEATHER 


One look and the pilot knows. In a glance he 
reads actual ground speed and drift angle. 

This vital data — never before available — is 
displayed on the flight panel automatically and 
continuously. 

The dials “read” the key unit in GPL’s revolu- 
tionary Doppler auto -navigation systems. Other 
equaUy phenomenal units in these systems tell where 
you are and how to get where you're going. The sys- 
tems operate entirely without ground or celestial aid. 

Proved globally in millions of operational miles 


and many types of military aircraft, these remark- 
able GPL systems will, one day soon, make flying 
safer, more convenient and more economical for 
everyone. 



GENERAL PRECISION UBORATORV INCORPORATED, Plesssntville, N. Y. 
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niiitic o\'cr-ridc disciniiiects it if the 
»tick is iiiuxcd liitcMily niocv Hum H 
ill, or if more lluui -fl Ih. of pressure 
is uppiicd to either or hotli pedals. 
Some |)ilots boconie micasc «licn tlic 
I'aw daiiipet causes the pedals to inoie 
under their feet. 

It can be eul off maroull' il thu is 
Hie case. 

'Ibe foro:ird raovcmeiit of the center 
of gravits caused bv the long nose lias 
improied stall handling by making the 
nose drop crisply in the stall. 

hull throw is still needed in takeoff 
:iiid landing to give the swept-wing de- 
sign adetpiate control in a crosswind. 
.Spin recoveries arc made by neuttali?,- 
ing the controls. 

The airplane has no ailerons. All 
lateral control is provided by spoilers 
in the ii|3pcr wing surface. Tliis elimi- 
nates the danger of control tci-crsa! 
caused by twisting of the wing when 
ailerons ate deflected and provides bet- 
ter control at high Mach numbers. 

Vickers- Armstrong 
New Design Team 

London— Vickcrs-Arnistroiig is reor- 
ganizing its design team. 

Although usetall technical direction 
will remain in the hands of Managing 
Director George Eduards. New ap- 
pointments provide for separate direc- 
tion of each of the firm's three main 
fields— civil aircraft, military aircraft and 
guided weapons- 

Basil Stephenson has been named 
chief engineer for civil aircraft. II. U. 
Gardner, chief engineer for military air- 
craft. and B. J. Clcinciw. chief engi- 
neer for gnided weapons. 

'I'hc company expresses the belief 
that divergence between civil and 
military aircraft is increasing. 

"For tiiat reason.’’ the annoimccment 
wvs, “the appointment of a chief engi- 
neer (civil) has become essential- On the 
niilitan' side the modern trend is 
toward the weapon systems concept and 
Mr. H. II. Gardner’s specialized ex- 
perience in guided weapon work, 
coupled with his general aircr:ift design 
background, is of p.irticukr and valii- 
.iblc significance.’’ 

Gardner previously was Vickers chief 
designer for guided weapons and 
Stephenson «as chief aircraft designer 
at the AVcvbridge plant. 

Brigadier CIcmow is director of 
guided we-upoii projects at the Ministry 
of Supply. lie will take oi'cr his duties 
at Vickers in April. 

In other shifts resulting from the rc- 
organiz.ation. C. E. II. Hcmsicy be- 
comes assistant chief engineer (aircraft); 
David James, chief designer aircraft 
(Weybridge); A- N. Chlifton, chief de- 
signer aircraft (Siipcnnarinc) and E. ^V. 
J. Gray, designer aircraft (Hum). 



When it has to be heated 
rely on Safeway 
Woven Heat 
Elements 

. . . and the “it” can be just about anything from a 
simple tray to the curing blankets for honeycomb structures. 

Safeway Woven Heat Elements are custom tailored 
to fit specialized requirements of many 
applications. A single aircraft, for example, may 
need upwards of 80 different heating and 
de-icing elements, all of which are made by 
Safeway. Other applications are on helicopter rotors, 
rocket tubes, missile laimchers, and 
on a wide variety of molds, dies, tanks, 
ovens and dryers in industry. 

If you have a problem that requires heat, 
let Safeway engineers study your 
requirements and — without obligation to you — 
submit an appropriate recommendation. 


For your copy 
of a fact-filled folder, 
write to: 

SflfBwsy ^ 
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Announcing the 

ARROW PROFILER 





ARROW ENGINEERING COMPANY, INC., 120 East Market Street, Indianapolis, Indiana 


The Arrow Profiler — capable of any 360° profiling, 3-dimen- 
sionai contouring, swarf or twist machining. Simple to operate, 
highly accurate and versatile — at lower cost than other machines 
capable of the same work. 

Sturdily constructed and equipped with a 20 HP hydraulic 
powered spindle, the Arrow Profiler has the rigidity, power and 
and speed range for high production machining of steel and 
titanium as well as aluminum. Speed changes (from 37 — 3000 
RPM) are made through pick-off gears for high torque at low 
speeds (30,000 in /lbs. at 37 RPM). 

Manually operated hydraulic tracing valve assures machining 
accuracy within ±.005. Manual operation also allows operators 
to push Profiler to maximum production at all times. 

The Profiler table has large capacity — 42'x 144'. It is hydrau- 
lically driven, has 136' travel, and runs on normalized cast iron 
V-bedway. Table feed is 0-40 ipm with rapid traverse of 100 ipm. 

For swarf or twist machining, a second tracing valve is in- 
stalled and the spindle is mounted on an arc-shaped way. A 
swarf of over 20° either side of centerline can be machined. 

Write for Bulletin PR-1 56.Get full information on this low cost 
answer to your contouring, pocketing and swarfing problems. 



SeaMaster Tooling Nearly Complete 


Proof of steadfast Na\y backing for 
Martin P6M SeaMaster program is coni- 
piction of the jet po«'crcd Bying boat’s 
tooling, R. Hoc & Co,. Bronx, N, V.. 
is just now winding up its S2 million 
plus contribution to Sca^tllstc^ produc- 
tion tooling. Hoc is one of 70 subcon- 
tractors in tlic tooling prognnn. 

Tlic only cancellations arc said to 
base been due to Martin's attempt to 
rcdi.stributc the tooling work load 
among its own shops and those of its 
subcontractors so that the new Sea- 
Master could be built on the produc- 
tion tooling. The third SeaMaster is 
urgently needed to continue the flight 
test program t«icc aborted by tlic 
crashes of the two prciious ScaNIastcr 
protot'pe.s. Tlierc is also some talk 
that the tooling for the tail section has 
been frozen pending a "beef-up” re- 
design whicli will thicken the sections. 
Tlic crashes, lioiieier. were due to 
faults' control signals ratlicr tlian struc- 
tural u'cakncsscs. 

When Hoc Erst got into airframe 
tooling on the ScaNfastcr a year and a 
lialf ago. it liad no jircvioiis experience 
in aircraft tooling. The company's sub- 

78 


sequent perfornipiicc, up to the rate 
of 3,500 tools (of all sizes) per year, 
was due to its "hcavi-oii-draftiiig" 3|i- 
proach, Arthur Gordon, production 
manager, told -Aviation Wei;k. 

Lack of know-hoM' was oi crcoinc by 
adding a nucleus of up to -10 aircraft 
tool designers and having these men 


"fragmentize” and detail their designs 
down to the point where the details 
could be cut off tlic main drawings and 
touted through the Hoc niachinc shops 
the same as any other work. 

Dcsjiitc a steady year of “help- 
wanted" advertising in the ncsvspapers, 
most of the top 30% of the men had to 



HOE said tliat the addib’uii of this design dcparhneiit permitted them to successfully cuter 
aircraft tooling witlioiil picsious experience. During the ]K-Jk of the SeaMaster program 
30% of the men were "jobbed." 
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tein definitely raises the dnifting load, 
said Sid Mills, senior group tool design 
engineer, but it docs make it possible 
for an industrial fiiui like Hoc to get 
ill on specialized jobs such as aircraft 
toolniakiiig. .Actualls, this approach is 
not nc«'- Edward Carter, tooling pro- 
curement. M.irtin, said, it is more a 
matter of degree than noicity. "Hoe 
and Alfred Hofmann. W'est New York, 
K. J.. another Martin tooling subcon- 
tiactor, arc both examples of older firms 
wliich hare alnsivs liad to live with pre- 
cision work. Hoc with printing jircsscs 
and Hofmann with textile machinery." 
said Carter. "It was only natural for 
Martin to look to such firms for large 

111 times of natioii.il euicrgeiicy the 
"hcavi'-nn-drafting" philosoph)' could 
he extended to tap the capacity of 
mam other firms who had never 
touched aircraft tooling, line said. 
With the Dcfaise Depattmenfs pres- 
ent greater cinpliasis upon paralleling 
fooling programs with flight test eialua- 
tions this tipc of production concept 
becomes more important. 

One (ilivious drawback is that while 
a master toolmaker is able to w'ork from 
sketches, thinking his job out as he 
goes from machine to machine creating 
the tool, lie automatically catches mis- 
takes; ill the line method any error 
in the fragmentized drawing goes 
through all the imchinc shops. M'nen 
the mistake is discovered in final as- 
seniblv, it is harder to correct. Hoc en- 
gineers estimate that on the ascrage 
tool, it tiikw tlicni 6% extra drafting 
time, hut that they arc able to save 
12% of mote expensive machine time. 

In performance Hoc engineers ad- 
mit that their inetliod has caused them 
to overshoot the Martin planner’s time 
estimates on some of the complex bulk- 
head tools, but they say that fhev hasc 
made most of this up on the simpler 

.Aircraft tooling has accounted for up 
to 15-20% of the total plant load of 
32,000 man-hours per week. 

Hoc uses aircraft subcontracting to 
increase plant utiliziition and offset the 
I'crv narrow profit margin in the print- 
ing press industry, according to a com- 
pxmy vice president- It has been making 
printing presses since 1S06 (this mag.i- 
z-iiic is printed on one of its more 
recent designs— a high speed rotary 
tvpe). It started doing government de- 
fense work in 18-17 when it got a con- 
tract for a 3 ill. cannon for the .Army. 

At the time of tlie last SeaMaster 
crash in Noieuiber, that of the XP6M-1 
(AW Noi'. 19, p- 34) it was stated the 
accident would not effect tlic Navy’s 
plans to bm- six prototyjK and 24 pro- 
duction models. 

Tlic model ill the second crash took 
off from Martin Airport at Middle 
Riser. Md.. carb- in Nmember on a 


be "job-shopped" from a Philadelphia 
source and some of these were, after the 
practice widely used in the aircraft in- 
dustry, on per diem living allowances for 
the duration of the job. Iliese men 
plus those liiterl by Hoc brought the 
necessary aircr.aft tooling experience to 
the firm and were able to translate tliis 
knowledge onto detailed drawings in 
language familiar to Hoc iiiacliinists. 


I'lius the aircraft tool parts could be 
fed through the machine shops along 
with the main Hoc lines of large print- 
ing press parts and knnbcrmiU circular 
saws as well as other subeontractiiig jobs 
(Hoc has on order SI million worth of 
26 different parts for tlie Chancc- 
Vougiit F8U). 

Compared to the usual aircraft com- 
pany’s toolmaking methods, Hoc’s sys- 
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EXAMPLE of the degree to nliich Hoc draftsmen ‘‘Fragmentized" a bnlklie-jd fixture. 
Taking the basic tool design from Martin thev liave developed the part details, seen in 
the left baud side of the drawing, to the point that these can be cut off from the main 
drawing and individually routed through the machine shops for production. 




rniitine tot flight. Fifty-oitc minutes 
after takeoff, over the town of Odessa, 
Del., soutli of \Vihiiingtoii. the plane 
was flviug approximately level at an alti- 
tude of about 21,000 ft. and a speed 
of about Mach .83. 

Stiddcnlv it went into a tight in- 
•side loop against the full opposite con- 
trol by the pilot. 

The plane fell off into a downward 
.spiral and broke up at approximately 
S.OOO ft. 

Ihe pilot, co-pilot and t«‘o flight 
engineers— ail Martin employes— ejected 

In the crash of the first model. Dec. 
7, I9s5, a Navs pilot and three Martin 
employes were killed. 

NIartin ins’estigators and the Navy 
concluded after the first crash that 
a malfunction of the control system 
caused the horizontal tail to turn up- 
ward suddenly, throwing tlic plane into 
the beginning of an outside loop. 

lire same Martin team which investi- 
gated the first crash handled the sec- 
ond. and due to the crewmen's accounts 
and the salvaging <if many parts of the 
second. iii\‘estigation has been easier. 
Tlic investigators have been trying to 
tic the two similar control malfunction- 
ings together. 

Tlicv arc reported rc‘ady to present 
their findings and suggestions formally 
to the Na\‘\‘, 

Meanwliiic, .^cronc-a Nfamifacturing 
Corp.. Middletown, Ohio, is continuing 
with its prototype manufacturing pro- 
gram to supply the ScaMastcr with 
niobilc beaching dollies so that the 
jilanc will he ii‘idcpendent of |)crmanent 
ty|)C seaplane bases. 

•Aeronca engineers conducted towing 
tests last \‘car at the Stevens Institute, 
Hoboken. New Jersey. 

Aluminum Fuel Is 
Tested for Jet Engines 

'I'tiincthyl aluminum is being pro- 
Quet'd bv U. S. Industrial Chemicals 
Co. in pilot plant quantity. 

A liighl\‘ flaininablc liquid which ig- 
nites spontaneously in air. trimethyl 
aluminum is now being tested as a 
fuel and ignitor for ram jet and turbo- 
jet engines. 

The ahimiiuim fuel also has possible 
applic-.ition as a jxilvmerization catalyst, 
and as an intermediate for chemical 
synthesis. 

Also available from the pilot plant is 
methyl aluminum scsquichloridc, a mix- 
lure of mcthvl aluminum dichloridc 
and dimethyl aluminum chlorides. This, 
too, mas- find use as a catalyst or chemi- 
cal intermediate. 

Tlicse products are being prepared on 
a pilot-plant scale at Laurel, ntd., the 
site of U.S.I.'s subsidiary, Mctaleetro 
Corporation. 
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French Agree to 
Merger of Air Firms 

Paris— l''rcuch govemment approved 
without public deb-atc the nicker be- 
tween Slid Est .\viution and Oiicst A\‘i- 
ation. (AW fan. H. p. 28). 

\ decree signed by Prcniicr Guy Mol- 
let autliorized the merger betuecn the 
t\s ‘0 big state-owned airframe concerns. 
New company name will he Sud .Avia- 

Georges Ilcteil. president of Sud Est, 
will hold the to|) post in new complex. 
Georges Glasscr. Quest Aviation prc.si- 
dent, though leaving industry for an- 
other job, uill remain as director and 
vice president of combined eompanics. 

Despite a certain amount of grum- 
bling in industry and press, no fonmil 
opposition svas made to the merger 
which wa.s quietly pushed through at 
top speed, 

New companv‘ will number some 22,- 
000 workers in nine factories. Oiilv 
nther remaining st.itc airframe concern 
is the Nord company v'hich. dc.spite 
industry rumors, government insists 
will not be merged into Slid Aviation. 
Nord cmplovs some 8,000 workers, 

Sliortly after govemment published 
its decree. Ilcrcil issued statement in 
whicli he said the merger is aimed at 
concentrating the state airframe com- 
plex so that “more can be done." He 
noted that the new company ranks 
ninth among world's airframe builders. 

Decree authorizing merger states 
that for a period of three vears the 
number of management personnel can 
exceed the limit set bv‘ previous laws. 
Tin's "job saving clause" w‘as jjiit in to 
Iiclj) case the new eoinpanv ov‘cr its 
transitional stage. 

Weslinghouse Uses 
Neutrons in New Test 

A now method of iirohiiig the crys- 
talline structure of nictal.v with a bcani 
of neutrons, which is 100 times faster 
.md more sensitive than ptaious 
methods, has been perfected bv A\’est- 
inghnusc scientists. 

In passing through crystalline .stnic- 
tore, a beam of neutrons is diffracted 
by the atoms in the crvstal. AV'esting- 
house .says that, ‘‘unHl'iiow, there has 
been considerable difficulty in getting 
a satisfactory picture of diffracted 
neutrons. Exposure of many hours are 
required witli standard sources of 
neutrons. A A\'cstingliouse scientist 
said; 

"Our technique shortens this time 
over 100 times. We expect to extend 
the usefulness of neutron diffraction for 
the study of crystal .structure. 

"Neutrons wall reveal tlic crystal- 
line structure of many thousands of 


different materials wliicli arc eitlier 
impossible or impractical to analyze 
wit'll X-ravs. vvliieh is a tiinc-lionored 
method of probing tlic structure of 
crystals." 

The \\'cstiiighouso technique was 
developed in cooperation vvitli the Oak 
Ridge National Laboratory. Secret of 
the new Westingliousc technique, the 
cnmpanv savs. is an improved method 
of making neutrons "visible" to photo- 
graphic film. 

AV'cstiiighoiisc adds that “as a re- 
sult, our scientists have obtained the 
first neutron powder diffraction pat- 
terns ever known, 

"After being 'scattered' by a crystal. 


the neutrons are allowed to strike a 
.special fluorescent screen placed next 
to the film. 

llic screen is made by imbedding 
a phosphor in a thin layer of special 
glass or plastic which contains atoms 
of boron. 

‘■'riic iiciitroiis pass tlirough the 
photographic film and strike the screen 
where tlicy .smash into the boron 

This releases tiny, powerful atomic 
particles wliicli cause flushes of liglit 
on the screen. 'ITicse flashes arc re- 
corded by the photographic film, giv- 
ing an exact picture of the diffracted 
neutrons. This round-about method is 
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Slices through air 

on razor-blade wings 


The keen leading edge of the Starfighter’s wing — felt- 
covered to protect ground crewmen when the plane is 
not in flight — knifes through the air as fast climbing 
as in level flight. 

She’s powered by the J-79, one of the world's most 
powerful turbojets. Its combustion chambers are lined 
with a relatively new alloy. --Incoloy “T”, a titanium- 
containing nickel-iron-chromium alloy. 

It's the first use in aircraft engines of this new mem- 
ber of the Inco Nickel Alloy family. 

Like the other Inco Nickel Alloys, Incoloy ’T" com- 


bines heat- and corrosion-resistance with strength and 
ductility. In fact, this alloy provides good oxidation 
resistance and good physical properties even though 
it has a relatively low alloy content. 

Can one of the Inco Nickel Alloys solve a metal 
problem for you? Find out . . . easily. Just write or 
phone (WHitehall 4-1000) Inco’s Mechanical Engi- 
neering Section. 

THE INTERNATIONAL NICKEL COMPANY, INC. 

67 Well Street New York S. N. Y. 


Nickel Alloys 


iunderthcfoUowingt 


Where Inco Nickel Alloys ore used in jet aircraft 
Inconel Inconel “X" Nlmonic AUoys Inconel “W" 


Incoloy "T" Monel 
Incoloy ”901" 



Wcstinglioiisc 15-t tmtxijct shows cxtcriul layout of this 6,000-Ib. thmst engine. The I>-4 is a project Eiinnccd completely by West- 
Inghonse funds tu the c.stent of S13 inlllion in the engine tind un tidditioiinl S12 inillton spent iin facilities. T'ittiniuni hss bMn lucd 
extensively in the engine to keep the weight low without sacriScing cfRcicncy or dnrahility. Initial flight tests have been made with a 
1^4 mnnnted in a |x>d shing below n North American B-4$ flying test bed. On the ground, the engine has been run through n I5ll-ht. 
endurance test to com]iaiiy s|iccilications. 


Westinghouse's New J54 


iicccssarv because staiidnrtl photo- 
graphic film is blind to neutrons." 

A\'cstinghoiisc believes that neutron 
clifftacfion is au increasingly in im- 
portaiit rqjearcli tccluiique, ]wrticu- 
latly for .studying the struchire of 
organic and magnetic materials, 

Aero|>hysics Designs 
Balancing Machine 

Santa Barbara, Calif.— A simple ver- 
tical balancing macliinc lias been de- 
signed and dcicloped by Acropliysies 
Development Corp-, subsidiary of tlie 
Curtiss-Wright Cora. 

It is capable of the dynamic balanc- 
ing of equipment up to 5,000 lb. in 
weight, 20,000 lb. of thrust, up to 36 
in. in dia.. overall lengths of 10 ft. 
and rotating speeds of 10,000 rpm. 

Rotating units weighing several hun- 
dred i»unds hai'c been balanced to an 
accuracy of about one-miiliontli of a 
radian, the tests and correction pro- 
eednres hanng been conducted and ap>- 
plicd witliin a period of about one 

Dynamic unlsalancc may be mca.surcd 
on a spinning rocket motor wliilc firing 
or not firing- 

Samc test stand with slight changes 
in tlic suspension system is adapted rot 
measuring tlie jet misalignment of 
rocket motors of various sizes from 100 
lb. to 20,000 lb. thrust. 

File of these test stands arc now in 
use in various parts of the country. 


Stronger Aluminum 
Alloy Developed 

Los Angeles— A nav aluminum cast- 
ing alloy, called -12B has been dei elopcd 
by North American Aviation’s produc- 
tion dciciopnicnt laborators- that is 


40% stronger than the best pres'ious 
alloy. 

Since 4213 is such an improvement 
oi'cr existing aluminum alloys, its use 
mav result in manv expensive forgings 
being replaced by casting of 42B. The 
allov alrcadv is being used for jet plane 
iind missile parts, 
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FICo 

NUCLEAR SYSTEMS 
AND CONTROLS 

Ford Instrument Company's major interest in the nuclear field is in the 
“8th reactor type," the . . . 

Ctosed'Cycle gas-cooled nuclear power reactor 

. . . Both stationary and propulsion plants. 

FICo findings indicate low cost, high thermal efficiency, 

high power capacity, maximum safety and a minimum of moving 

parts for these systems. 

in addition 

For all types of nuclear power plants, FICo is equipped 
to design and manufacture: 

• Transistor and Magnetic Amplifier Reactor Controls 

• Control Rod Actuators of All Types 

• Integrated Instrumentation and Control Systems 

• Reactor Components 

• Remote Handling Equipment 

• Sensing, Indicating and Control Instruments 




EQUIPMENT 


Old-Type Shaft Seal Adapts to Jets 

Bv George 1- Cliristian 





seal, which has been giving faithful 
service for tlic past nine vc-ars on Ciirtiss- 
\\Tight Turbo Compound reciprocuting 
engines, is expiinding to upplicatinm on 
turboprop and turbojet powctplants and 
high rpin. airborirc accessories. 

The seal, made by Fulton S\'!irlimi 
Division. Robcrtshaw-Fulton Controls 
Co., is particularly adiiptilblc to high 
speed, high temperature uses wlicre 
pressure differentials ate moderate. In 
sarious designs and sizes, the seal can 
handle shaft speeds up to -10.000 rpni., 
temperatures of l.OOOF. and |3ressurc 
differentials up to 250 psi. 

I'caturc of tlic seal is that it will re- 
main leakproof even under static engine 
conditions. 

Initial design of the se.-il w.is ineor- 
Ijoratcd on the turbine shaft of turbo- 
snpcrchatgcr.s u.scd on Boeing B-29s 
during M'orld War 11. A later version 
was dcsclopcd through a cooperative 
effort of Cu^tiss•^V'^ight and Fulton S\l- 
plion as a shaft seal for tlic three power 
recoven- turbines on C-W's R3350 Tur- 
bo Compound engines. 

Tlic Fulton Ssiphon bellows seals, 
uhieh in this case are made of bcrsl- 
liuni copper, base been used in hntli 
the military and commercial versions 
of tlie |)owcrpiant since its inception— 
1948 for tile militarv .and 1951 for the 
commercial engine. It powers such 
planes as the Lockheed P2V patrol 
bomber, Fairchild C-199 Flviiig Box- 
car, Lockheed Super ConstclLation, and 
Douglas DC-7 .and DC-7C. 

Curtiss-^V'ri^ht spokesman told Avi- 
ation W’l-EK fliat the seal "is an excel- 
lent unit and lioMs up lorv well. It has 
an aierage scn-ice life of 2,000 hours 
while many units go to 5.000 hours." 
Into Jets and Accessories 

Fulton Sviphon, liappy u-ith the per- 
formance of its seal in tlic Turbo Com- 
pound. is expanding the unit's applica- 
tions to jet engines and high speed air- 
borne accessories. 

A company cnginccT told .Aviaiion 
A\’eek that a 7-in. diameter, stainless 
steel (for heat resistance) version of the 
seal lias passed 50-hour tests on C-W’s 
15.000 lb. thrust J67 turbojet and its 
T49 turboprop gas turbine engines. 
One of the seals is installed in front 
of the J67’s front main bearing and a 
second behind its rear main beating as 
main shaft seals, llie T49 u.scs three 
Iwllows se-als, the same two as the J67 


ARROW points to bcivlliniii bellows seals it 
R33SO Turbo Compound engine. 


plus a 3-in. diameter seal on the main 
accessory drive shaft. 

llie main shaft seals on these en- 
gines rotate at about 7,800 rpm., will 
withstand tcm|>crntiires of 6001-'. , and 
will liandle differential pressures of 
about 20 psi. 

l-'-S spokesmen said that Pr.itt iS.- 
A\’hitiicy Aircraft has asked tlicir com- 
pany to submit proposals for similar 
main shaft seals for six locations on 
tlie P&W 1 5,000-lb. tiirust J75 turbo- 

In the accessory field. I'-S has sub- 
mitted a seal design for im air turbine- 
driven fuel pump made by the Utica 
division of Bendix Aviation Corpora- 
tion, 

'Ihe unit, which spins at 40,000 
qmi., is for Convair’s B-58 Hustler su- 
jicrsonic bomber. 

In another accessory application, an 
I'-S bellows seal has been used as 
standard equipment for the past fi\e 
years on an EcliiJsc Pioneer de-icer air 
pump. 

This seal, also made of beryllium 
co])pcr, is installed on a 4 in. o.d. 
sliart and operates at 3.000 rpm. at 
300 F„ with a pressure differential of 
1 5 psi. 

C)n the C-AV Turbo Compound en- 
gine, the seal i.s located mi the power 
recovery turbine .shaft at the base of 
tlic turbine where it separates tlic hot 


exhaust gases from the oil-immersed 
turbine shaft. 

In this installation, the seal is 
mounted on a Hi in. o.d. shaft, rotates 
at 21.000 rpm- at 450 F. with a 15 psi. 
difFcrcnti.il pressure. 

Beryllium Bellows 

A I’-S ciiginccr said that these three 
qualities make bcrslliuin copper idciil 
tor use a.s bellows material: 

• Retention of permanent spring cliar- 

tremes* ” -^001'\o +-t?0l^ Its^ability 
to retain spring characteristics at — 300F 
make it desirable to use with liquid 
oxygen-powered machines, while its re- 
sistance to 4-4501-’ temperatures allow 
it to be used in many liigli temperature 
iipphc-utioiis. 

• Resistance to fatigue failures under 
severe conditions of libr.ition gives it 
long life when used on such vibrating 
machinery as reciprocating ciigincs- 

• Resistance to conosion makes the 
metal useable in a wide range of appli- 
cations where corrosion exi.sts, siicli as 
in the vicinity of exhaust gases. 

'llicsc three attributes made bervl- 
liuni coppei the ideal material for tlie 
bellows sc-als used on the Turbo Com- 
pounds where heat, libration and cor- 
rosion are all present in the vicinity of 
the seals. 

Tlic engiiicct added that Fulton Syl- 
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POWER TURBINE bellows seal used (m the 
C-VV R3350 turbo coiii|xiund engine. Seal 
bus a 3.13 in. o.d., 113/16 in. i.d., and 
is 1.3 in. high. 


plioii is one of the few companies cap- 
able of successfully drawing beryllium 
copper into the long (up to 4 ft.), 
seamless, large diameter (up to 34 in.) 
tubes required to make beWws. The 
secret, he said, is tight control of the 
metal's gniin structure. 

l-'-S produces the tubes by one cup- 
ping operation folkmcd by scsctal suc- 
cessive drawing stages. Tire tubes arc 
then fornred into bellows by simultane- 
ous application of hydraulic and ram 
pressures. 

Bellows Seal 

Another conipniy which makes beryl- 
lium copper products is I’lexonics Cor- 
poration, Maywood, 111. 

'Che firm has dcs’clopcd beryllium 
copper bellows up to 3 in. o.d. for un- 
specified applications. 

A Mexonics official said that his com- 
pany had recently been asked bv C-^V 
to quote on the bellows seal assembly 
for tbc power recoserv turbines cur- 
rently being supplied b\ h'ulton Syl- 

The question is now being consid- 
ered by f'lexonics engineers, he said. 

An inquiry by Aviatiox Week of 
Clifford Manufacturing Company. Wal- 
bam. Mass., well-known bellows mak- 
ers, produced the reply that data on 
current des’ciopment of high speed, 
high temperature bellows seals arc not 
a\'ailablc for publication. 

Steel Seals 

When the seals’ operating tempera- 
tures exceed the limits of beryllium cop- 
per-about 450F-F-S manufiicturcs tlie 
bellows out of more tcmpcratiire rc- 
.sistant metals such as stainless steel, 
Inconel X. and Monel. W'itli such 
metals l.OOOF bellows can be produced, 
hut they will have less fatigue rcsi.stance 
than those made from beryllium copper, 
according to the manufacturer. 

nie company is also working towards 
making bellows seals out of two other 
metals: 


• Nyspan— to achieve seals with a very 
low coocfficicnt of expansion; 

• Titanium— to produce seals with great 
stren^th-to-weight ratios plu.s corrosion 

F-S concedes that its bellows seals are 
not competitive, price-wise, with stand- 
ard mcclianical seals; thev co.st three 
to five times more. But F-S docs not 
believe that a price compsirison is fait 
because, it says, the Ix'llows seal will 
do so many jobs no other mechanical 

Nor ate l''-S’s bellows seals stock, 
off-the-shelf items- 

F.rch is tailored especially to a spe- 
cific job. 


WHAT'S NEW 


Telling the Market 

Spceific.itioii data and description of 
flush-mounted self-locking clinch nut, 
brocburc. Kayloek Division of The 
Kaniar Co„ Box 2001. Terminal Annex, 
Los .Airgclcs 54, Calif. . . . Description 
of infrared applications and research, 
Catalog IR 1902, Servo Corporation of 
Anierica. 20-20 fericho Turnpike. New 
Hyde Park. N. V. . , . Descriptive and 
enginccting data on tlic full line of 
Star Ceramics, catalog. Star Porcelain 


TO I 






yi/iOi 
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HERE IS THE NEW TREND 

in the protection of electronic controls for 
jet aircraft, guided missiles, and rockets by 
improving their shoch and vibration environment. 
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New Alcoa Alloy 

strengthens undercarriage 
of Canada's biggest plane 


The Canadair CL-28 maritime reconnaissance aircraft will soon go into 
service with the Royal Canadian Air Force. Developed from the 
Bristol Britannia class by Canadair, this is the largest aircraft ever 
to be manufactured in Canada. To strengthen the undercarriage, 
Canadair selected a new Alcoa alloy, X7079, which meets the Canadian 
ductility requirement of 4% minimum short transverse elongation. 

At the same time X7079 provides a bonus in design allowables 
which will be especially valuable if Canadair ever wants to increase 
the weight of the aircraft. The CL-28 has 41 forgings of X7079, many 
of them made on Alcoa’s 15.000-ton press. 

The new alloy has higher yield and tensile strengths than its prede- 
cessors, particularly in sections over 3" thick. It is also less quench 
sensitive which means more uniform properties in heavy sections. As 
a result, Alcoa“- has established guaranteed properties in die and 
hand forgings up to 6" thick in the— T6 temper. 

In general, X7079 behaves even better than Alcoa alloy 7075, It has 
more uniform machinability and has the same excellent resistance to 
stress corrosion cracking. 

This important new development is another Alcoa contribution to 
aviation progress. For complete technical information on this and other 
Alcoa aircraft alloys, write: Aluminum Company of America, 1800-A 
Alcoa Building, Pittsburgh 19, Pennsylvania. 


Co., 54 Muirhtad .^vc.. Trenton 9, N. J, 


description rind specifi- 
cation data on WIPCO Wire Partitions 
and Custom Entlosnies. Bnllctin l’-55, 
W'itc and Iron Products, Inc., 1725 
Sixtccntli St.. Detroit 16, Midi. . , . 
Basic Switches lor Airborne Equipment 
complete witli pliotographs. dinicnsiimal 
drawings, dectric.il data and ojicrating 
tharacteristics, Catalog 78, Micro 
Switch, Division of Miiincapolis-IloncT- 
wcll Rcguliitor Co., Freeport, III. 

Catalog on low tempcratuic apfiarahis 
and equipment including cross sectional 
and exjilndcd views, capacity and per- 
fonnance charts, and dat.i sheets. Ilof- 
iiian LabotJtoric.s, Inc., 221 F.minct St.. 
Newark 5. N. J. . . . Complete informa- 
tion on Bennett Bums Baskets for de- 
positing classiBed, confidential and 
secret papers prior to burning. Bulletin. 
Bennett Manufacturing Co., Aidcn, 
N. Y. 


Two technical bulletins describing 
magnetic cvents-per-imit-tinic meters 
and magnetic dual preset controllers 
iiiduding design details and .application 
data. Dept. 560, Berkeley Division Beck- 
man Instruments, Inc., 2200 Wright 
Ave.. Ricliinond 3. Calif. . . . Dimen- 
sion drawings, photogr.iplis. S|3ccifica- 
tioiis and prices of Vatiac' adjustable 
autotransgraplis. Bulletin 0, Genera! 
Radio Co., 275 Mass.icliusetts Ave., 
Cambridge 59, Mass. 

Photographs, price, spccifie.itions and 
details of precision RK Probe, Narda 
Model 229, data sheet, Natdii Cotp., 
160 Herricks Rd., Mincola. L. I., 
N. Y. . . . Data on construction, cliarac- 
teristics. applications, types, etc,, and 
tliarts aiicf gr.iphs. of Boron Carbon 
Precistors, Bulletin B-6b, Intcmiitional 
Resistance Co.. 401 North Broad St.. 
Phil.ndcl|3hia 8, Pa. 


Fngiiieeting data for fluid tank in- 
stallations and illustrations of Easy-On 
caps and fillet necks, booklet. I'iatoii 
Maiiufacfiiting Compaiiv Stamping 
Division. 17877 St. Clair ,\vc.. Dept. 
R. Clescland 10, Ohio, . . . Illustr.itions, 
stock siitcs, dimensions, etc- of stain- 
less steel AN fasteners. Catalog. All- 
metal Screw Products Conip.im-. Inc., 
821 Stewart Asc.. Garden Cih', I,. I. 
N, Y. 


Desniption, application infoniiation, 
specificatiiim and engineering drawings 
of magnetic cranking switches, catalog 
sheet, Lcccc-Ncvillc Co., 1 574 Fast 51st 
St., Cleveland 3, Ohio. . . . Illustration.s 
and descriptions of combustion testing 
and air iiieasiireinent instnmients, Biil- 
Icrin No. 1 38. Genera! Scientific Equip. 
incnt Co., 7516 Limekiln Pike, Pliila- 
delpliia 50. Pa. 




In 1939 Ihe KlIXON NAF-1 1 31 wos developed - ttie first circuit breaker ever 

dvilion passenger planes. Incorporate a long line of precision-mode Klison 
switches, thermostats, motor protectors and circuit breokers os integrol ports of 
complex oircroft electricol and electronic systems. 

In foct Spencer Thermostat Division con now supply Complete Coordinated 
Protection for aircraft electricol systems which permits unrestricted performonce 
of oil components in the system under overlood, up to individuol moximum sofe 
working capacities of each. 

Write today for techn/co/ bui/etms, 


METALS & CONTROLS 

Spencer Thermostat Division 

lUixotl 


CORPORATION 
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Twin Coach helps Boeing 
get them in the air 



Publioalions Received: 

ASC’s Stainless Steel Honeycomb 

BiWiogra])hy— Vicparcel by the Kngi- 
nccring Research Ocpartiiiciit of the 
American Silver Co., and available free 
of charge from Tcchniciil Editor. Amer- 
ican Silver Co.. 56-07 Prince Street, 
Elushing 5-1, New York. 

■Ilie bibliography gives the titles and 
publication references of articles pub- 
lished since 1950 on fabrication, as- 
sembly, welding, brazing, testing, de- 
signing, engineering, and sarious other 
aspects of stainless steel honeycomb 
technology. 

Index of Technical Publications-Pub. 
b\' the National .\dvisory Committee 
for Aeronautics, 1517 H Street, N.W., 
Washington 25, D. C. 222pp. 

This solume is the fifth supplement 
to the basic 1919-1949 Index and covers 
NAC.\ research reports issued from June 
1955 through June 1956 including 
those published prcs’iuusly but declassi- 
fied within the period. 

English Teaching Aids for a Stronger 
America-Prepared for the Illinois Cur- 
riculum Program— .^'iation Education 
Project bv ^^itginia Casey— Pub. by the 
Materials of Instruction Committee of 
the National .\viation Education Coun- 
cil and asailable from Dr. Evan Evans, 
Executisc Ditetfor. National Asiation 
I'lducation Council. 1025 Connecticut 
Avc., N.W., Washington 6, D. C. $.75; 
98pp. 

One of a series, ssliich includes 
Malliematics Teaching Aids and Science 
Teaching Aids, this booklet offers sec- 
ondary school teachers a program of 
study based on the world of flight and 
designed to cnricli the English teach- 
ing program. 

Turbojet Fundamentals— bv Howard 
FT Morgan— Pub. b\- Douglas .Aircraft 
Co,, Inc., Santa Monica. Oilif. 87pp. 

Purpose of this book is to acquaint 
flight-line personnel with the elemental 
theory, operating principle and basic 
terminologies of various aspects of the 
turbojet engine. 

Introduction to Helicopter Aerody- 
namics— b\ W. Z. Stepniewski-Pub. by, 
and available from. Rotorcraft Publish- 
ing Conmiittce. Box 55, Morton, Pa. 
S4.50. 

Revised from the original volume 
published in 1950. this edition is di- 
vided into three major sections; I'unda- 
mentals of Rotarv Wing .Aerodvnainics. 
and Practical Methods of Helicopter 
Performance Predictions, prepared by 
Stepniewski; and Tvpical Ilclicoptcr 
Performance Calculations prepared bv 
R. J, Harris. L. II. Sloan, and K. W. 
Ulrich, all of k'crtol Aircraft Corpora- 


ls your pumping problem 


LOW NPSH? 

(NET POSITIVE SUCTION HEAD) 
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require a pump with 
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COMPARE 




TUR BOCR AFT 
[ PUMPS I 


SUCTION SPECIFIC SPEED 


Turbocraft'syears of cumulative experience in the field of high 
suction specific speed pumps for cryogenic fluids, fuels, acids 
and other liquids is available to you for design and develop- 
ment of turbopumps, boost pumps and transfer pumps. 
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BUSINESS FLYING 



METEOR AIR TRANSPORT test pilot checks Chance Vought F7U-3P Cutlass being used 
lo Right test a client's equipment dcstineil foe USAI'', 


Meteor Uses Cutlass to Evaluate 
Products Destined for Air Force 


New York— .\c'e|uisitinii of ii bailed 
high speed )Ct cii.ibles the I'.qiiipinciit 
h'liglit Test Division of Meteor Air 
Transport to start the most advanced 
phase of its no\cl business service; that 
of providing military equipment manu- 
facturers svith ut.ilh needed product 
csaliiatioii facilities. 'I'lie new phase 
of its operation insoKcs flsing a Nasv 
jet to test equipment destined for 
USAF U.SC. 

Some ts'u years ago E1TI5 began 
presiding testbeds for hard-pressed 
iiuuiiifacturers needing flight time 
qiiickis on their new equipment prior 
to starting produetiim (AW Aug- 1. 
1955. p. 55). It started by using cus- 
tom-modified C-46 e.irgo-tspe aircraft 
of the parent nonsked airfreight com- 
pany based at leterboro (N. J.) Air- 
port. 

Switch to Jet 

As a result of one of these flight test 
programs, the division graduated into 
flying a jet. Its client in this particular 
ca.se is Serso Corporation of .Americi, 
New Ihdc Park. New York, a prime 
contractor for militars infrared weapon 
systems and infrared control systems 
and components for industry. 

Rl'TD began ssorking with Sersii 
about a year ago. flying some 15 hours 
in a C-46. a highh specialized piece of 
cqnipincnt it was dcscloping tor the 
U. S. Air Force. The type of equip- 
ment as yet cannot be identified or 
described. Tlie initial flight test pro- 
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gram in the C-46 imolsed .i "bread- 
iHiard" model of the gear EI'TD later 
uas given an additional contract to take 
an improved version of the equipment 
aloft for 25 hr. 

Tile Air ^■otce agreed that Eh'TD 
handle the entire 50 hr. flight program. 

Jet Needed 

The Meteor division put the equip- 
ment in a C-46 and gave it 25 hr. of 
flight tcsl for this portion of the pro- 
gram. 

But the second phase called for 
the iic-vt 25 hr. to be conducted 
under realistic conditions and speeds 
approNimating intended sen lee use and 
this could only be accimqilislied in a 
iet. 

The drawback was that the -\ir Fiircc 
liad no suitable jets available to meet 
the prime contractor’s scliednle. So 
far as FFTD manager Jean Kossandes 
knew, there was no previous case of an 
independent flight test facilitv obtain- 
ing or operating militarv jet aircraft 
for .1 prime contractor. .A major prob- 
lem was that although the eqiii|)mciit 
vv-.is intended for US.\h'. that service 
had no airplane to spare. 

Approgched Navy 

On a long shot. Kossaridcs ap- 
proached the Navv. 

lie learned that the Navv was plan- 
ning to mothhall the Chance Vought 
I'7U-’I’. photo-recomiiiissancc version 
of the Cutlass, an airplane that met the 


specifications for the required high- 
speed tests. 

On a request originating from the 
office of the Chief of Naval Operations, 
Bu--\er worked with M’right Air Devel- 
opment Center on releiising an I' 7U-3P 
at Norfolk, with WADC approving the 
flight test contract. 

Contract Terms 

Under the terms of the contract, 
Meteor's Equipment Flight Test Divi- 
sion lias to maintain the airplane, with 
parts support from Qiionset N-^S- R. I- 
and fuel supplies being handled by 
Olnistcad ,\FB. EFTD also lias to 
provide insurance coverage tor property 
dam;ige, public liabilitv and general 
comprchciisivc compcnsatioii for all 
pctsomicl working on the project. 
Division personnel also installed the 
equipment and attendant recording 

Tlicy found that installation of the 
e«|uipment resulted in a shift in the air- 
pl.iiie's center of gravity, vvhicli tliev 
coiiipensatcd for within allowable 
limits bv weighting the skids under the 
vertical tails, 

The airplane was delivered from Nor- 
folk NAS, Va„ to Moyd Bennett NAS. 
Brooklyn, N. Y., by Kossarides and the 
flight test program will be conducted 
from the latter station. EhTD pilot 
Edward Boelliouvvcr’s program calls for 
operation under visual flight rules, dav 
and night, making 500 ft. passes over 
the selected targets at speeds of mote 
than Macli 0.9. 

FhTD will not reveal the dollar 
volume of the test contract, but it runs 
into five figures. 

The novel flight test facility did 
some 5750,000 worth of business in 
the first thrcc-qiuirtcrs of 1956. Kos- 
varidc.s told -Aviation Week. In its 
first vear it did approximatciv 5350,- 
000. ■ 

III anotlicr two veats he feels con- 
fident that it could reach 52 million 
annually. 

Upcoming Programs 

Tlic division manager is now trving 
to buy a C-46 from the Air Force to 
handle two ii|jcoiiiing test |)rogtams 
involviii| radar equipment. 'Die pro- 
grams involve extensive cutting into 
the airplane’s bcllv to install the gear 
and the Ait h'orte airplane already lias 
this niodification. Should EI'TD have 
to use one uf its C-46s, Kossarides esti- 
mates that the test scries would cost 
tlic Air I'Orcc S80.000 more than if 
he bought or leased tlieir airplane, in 
addition to the time saved in cutting 
an airplane up. 
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TRANSLAND A|-2 prototype lays down chemical fire rcbrdaiit preceding fire line in order to establish fire break. 


Prototype Ag Plane Tested During Fire 


'Fortance, Calif.— Transland .Ag-2 agri- 
cultural and forestry prototype under- 

test of its capabilities during the re- 
cent disjstcrous 40,000-acte S70-million 
blaze in the the Malibu. Zunia and 
Lake Sherwood areas of Suiitlicrn Ciili- 

Tt;inslaiid Co., Torrance Municqaal 
Airport, temporarily pulled the airplane 
out of a flight test program tor Civil 
Aeron.iutics .'\dniinislratioii Part III cer- 
tification to work with the Lov .Angeles 
County hire Department's chemical 
unit in figliting the r.ijjidly sjireading 

According to the coiiipariv, the .Ag-2 
was the only airpbine actively partici- 
pating in this project, along with a 
helicopter loaned by tlic Slictiff's De- 
partment for obsenation, liaison and 
ground support, such as hose drops. 
Los .Angeles County Fire Department 
has been evaluating tlic aerial operation 
in cooperation vvitli Dr. Keith .Arnold, 
Division of Fire Rcscarcli, Califoriiia 
Forest and Experimental Station, Uni- 
versity of California, Berkeley. 

Evidence Inconclusive 

County fire officials are "keenly in- 
terested” in the use of the Ag-2 for fire 
and forestry duties, according to tlie 
manufacturer, although the companv 
notes tliat tlic department feels that the 
evidence accumulated is inconclusive 
and does not establish the effectiveness 
of the test. 

Prior experience with larger numbers 
of airplanes on previous smaller blazes 
lias shown that aerial fire figliting is an 
effective tcclinique (AW' Jan. 7. p. 94). 
Transland shites that it received a phnne 
call from a rancliei complimenting the 
effectiveness of the Ag-2 in preventing 
the fire from approaching liis ranch in 
Malibu Canyon. Dr. Arnold coninicnted 
that the Ag-2 showed its ca[5abilitv for 
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A6-2 SPRAYS fire line with chemical mix sii|i|iUcd by Los Angeles County Fire Dept. 


CHEMICAL FIRE RETARDANT is mixed in truck, fed to airplane at Santa Moitic-a .\it|x>it. 
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earning large loads into tlie fire area 
and tliat its iiiaiiom'erabilits' permitted 
operation close oser rugged terrain. 
,\g-2 ])ilot Robert (Bat) Masterson. com- 
bat \eteran and graduate of USAb's 
Experimental I'iigbt Test School, Ed- 
wards Al'B, reported that the airplane 
0|3eratcd svitli ample power reserve to 
provide for a wide range of maneuvering, 
and that cockpit visibilitv was "excel- 
lent.” 

He noted that his principal hazard 
was close ijroximih of ''sightseeing” 
aircraft and close pisses hv two USAF 
jet fighters. 

Chemical Drops 

Arnold also commented tliat tlic 
chemical drops could have liecii more 
cffcctisc if the airplane wa.s fitted with 
a larger thimi) gate. Transland acknowl- 
edges this criticism, notes that the 
emergency conditions did not give it 
enough time to provide the necessarv 
modifications and that the drops were 
made using wing tanks and their 
icspcctive dump vahes designed for 
normal agricultural s|)r.iy application. 
To counter their reduced effectiveness. 
|5ikit Masterson flew at lower altitudes— 
six to 10 ft.--instead of the i0-50 ft. 
maintained by tlie aircraft in the San 
Bernadiue and San Diego fires. Due to 
rugged terrain in some areas, this low- 
flying technique w-as not practical. 


The cxpcrimcnral |>togram coveted 
four days. During the first day, tlie Ag-2 
made two test drops with water only, 
since the fire-retardant borate chemicals 
and mixing equipment were not avail- 
able. 

'llic Los .\ngelcs County b'irc Dc- 
pirtnicnt furnished chemicals, mixing 
equipment and crew from the second 
day onw'.ird. 

31 Drops 

Stationed at Santa Monica Nfunicipal 
.Airport the Ag-2 made si drops total- 
ing more than 34 ton.s of water-borate 

Some 161 galloii.s of the mix were 
iminpcd into the plane's four wing 
laiiks for a total pas load of about 
2.200 lb. 

Most of the drops were made into 
tans mis covering areas in the path of 
the fire, flving downhill into the canvoii 
at about S(f-90 mpb., using 20-dcg. 
flap at heights of six to 20 ft. SwatTi 
widths were 33-40 ft, wide and about 
oiic-half mile in length, flight length 
from the airport to the fire, iiidndmg 
maneuvering and return, averaged 30 

Trip time was 20-30 min. with fertv 
siitc-d averaging 110 niph. 

lOiiring the four davs of fire dutv. 
the .\g-2 used 400 gal. of fuel and 
three gallons of oil- 


Fairtiilld Completes 
Big PeiTiA ian SurA ey 

Lima. Peru— Using two aircraft, h'air- 
cliild AcrUI Surveys. Inc., has completed 
a photographic and magiietumctcr sur- 
vey covering v irtualiy all of Eastern 
Peru in coo[Kratiun with the National 
Aerial Photographic Scnicc of the 
Peruvian .\ir force. 

The I'vYin Beech and the Lockheed 
Lodestar flew 20.000 mi. in the course 
III the aerial survev, including some 13 
million hectares of oil concessions, .A 
hectare etiiials approxiniatch 2-3 acres. 
l''airchild iiandlcd the photo and nuig- 
nctmnetcr work; the Peruvians the 
pliotograiihic inosaics- 

Ihe photographic work was handled 
at altitudes averaging 20.000 ft. ahovc 
the tcTtaiii; the magnetometer surveys 
were flown at about 1.300-ft- altitude. 
The project took nearly two vears to 
complete. 

Surveys covered nearly all of the 
Ucayali and Maranon River valleys and 
trihiitarics, except for tlie Santiago 
River flowing into the Maranon from 
the north. Low cloud cover prcsistentlv 
baffled the aerial siinevor’s efforl.s in 
the latter area. 

Ainmig the petroleum concerns par- 
ticiplting in the work were: Mobil Oil 
Company of Peru; Peruvian Oils & 
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Resolver applications in 

computers, fire control and control- 

servo systems gain 

increased accuracy through 

the addition of this two channel 

amplifier. Use of 

the Resolver Amplifier system 

stabilizes the 

transformation ratio and 

phase shift, regardless of ambient 

temperature changes 

ranging from — 55°C to 85 "C. 

Transformation ratio 

is nominally unity, phase 

shift is zero and 

high impedance input is obtained. 

The amplifier is a sealed unit 
and will withstand 
a differential pressure of 15 psi. 
Eirher channel may 
be repaired or replaced 
without affecting the second channel. 


AMERICAN ^ELECTRONICS, INC. 


MAIKETINS Bl 


Minetals, Ltd-; Texas Petroleum Com- 
pany of Peru; Cia. Peruana de Petrolco 
"Kl Oriente”, S.A.; Pcnniaii Pacific 
Petroleum Co.: Riehinoud Oil Co.; 
Ganzo Azul Cia- dc Petroleo; Certo dc 
Pasco Corp.; Peruvian Gulf Oil Co. and 
International Petroleum Co. 

SeaBee Conversion 
Undergoes CAA Tests 

Detroit, Mich.— Might test program 
on a modernized version of the former 
Republic SeaBee pti\ate amphibian, de- 
veloped b\ Sentas Skyways Service. De- 
troit Citv Airjjort. has gone well over 
the 200 hr. m.rrk- 'Hie modifications, 
being developed in kit form for current 
SeaBee owners, is aimed at increasing 
the airplane’s takeoff and altitude per- 

Exact cost of the kits and detailed 
pcrfonnancc data awaits completion of 
the tests for Civil Aeronautics .^d- 
ininistratioo approval, according to 
George Sentas. Prcliniinars’ data shows 
that the new Su|x;r SeaBee. as Ihe 
model has been renamed by Sentas. will 
lia\c a 1,500 fpm. climb at full gross 
weight, will inaiiitain 1 5.000 ft. altitude 
on 60% power and takes one-thiid less 
run to lease the ground or water than 
did the original airplane. PerforJliancc 
gains arc primarily attributed to modi- 
fications to the standard 205-hp- Frank- 
lin engine, which now dcs elops 260 hp. 
fitted with a threc-blidc resetsible 
pitch propeller. 

Other changes include quick-discon- 
nect landing gear, improsSiig cruise 
■|)ccd some 10 mph., according to 
Sentas. an automatic hydraulic system 
for flaps and landing gear, resised pro- 
])cilcr and tluottlc control arrange- 
ment rcpiating wire acuated system and 
Mberglas wingtips. 

Cessna Civil Sales 
Reach $50 Million 

Wichita— Business and utilitv aircraft 
sales by Cessna Aircraft Co.’s dfxilcr 
org.mizjition approximated S50 million 
in calendar 1956, an increase of more 
than 518.5 million over the previous 
year and more than S15 million higher 
in retail dollar volume than its neatest 
competitor. Beech Airetaft Corp. Bceeli 
retail dollar volume in calendar 1956 
was S55.846.555: Piper’s was S52.48S.- 
027 and .^cto Design and Engineering 
Corp.’s was $12,702,500. 

Liist \car Cessna sieliveted 5.255 air- 
craft to its dealers, more than the total 
of the other three leading business plane 
manufacturers combined and a con- 
siderable gain over its 1955 deliveries of 
1.746 units. Combined sales of Cessna, 
Beccli. Pi|)cr and Aero Design & Engi- 
neering Corp. totaled more than S12S 
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million in retail dollar volume and 6,- 
416 units. 

’Pile increase represented the largest 
in Cessna's bistorv. Break-down by 
models, in calendar 1956; 72 Model 
I70s, 1.419 Model 172s. 550 Model 
180s, 983 Model lS2s, 253 Model 510s 
and six Model 195s, the latter being 
out-of-production compam-npCT.itcd air- 
craft released to private customers. 

Sales of the light twin Model 510 ac- 
counted for S15-inillitm in retail sales 
volume last year. More than 450 of 
these airplanes liave been deliv’ctcd 
since this hpe went into production in 
Lite 1954. ■ 

PRIVATE LINES 


Forecast that Bell Helicopter Corp. 
will do an annual conuncicial heli- 
copter business of S50 million bv 1970 
was made by Harvey- Gaylord, president 
of the recently formed corporation, 
formerly a subsidiary of Bell .Aircraft 
Corp. The helicopter manufacturer’s 
commercial business in 1956 approxi- 
mated 58. 5 million of a tobil of 555 
million in sales that vear. 

Ini(>rovcd F’aireiiild C-82 jxrfonn- 
anec claimed for modifications des-el- 
oped by Stcward-Davis, Inc., Gardena, 
Calif, are sliown in accompanving 
graph. Aimed at improving tlie C-82’s 
engine-out climb, major Iriglilight of 



tlic new kit is install.ltkm of a pair of 
Wcstinghousc J30 turbojet auxilian- 
powerplants atop tire fuselage. The 
firm plans a fliglit demonstration of a 
fully-modified C-82 to interested pros- 
pect February 6th at l.os Angeles In- 
ternational .\it))ort. 

Helicol, helicopter operating subsid- 
iary of Avianca, Colombian National 
Airways, now lias nine rotary wing air- 
craft working with petroleum explora- 



Here is the most powerful electric motor for its 
size and weight made today. Weighing only 
6^ lbs., this latest American motor conforms to 
standard military specifications and is available 
in a wide variety of configurations to meet 
your needs. The unit is totally enclosed and 
explosion-proof. It is offered in single or three- 
phase, 400 cycle, 115/120 V, and performs with 
full efficiency under high temperature and 
shock conditions. Available with brake or clutch, 
fan or blower, standard or special shaft and 
gear accessories or straight drive. 

^ 1 280 H.P. Sub-Miniature Mtr„ fnime 100 
This unit, only 1" x IV^" and 
'eighing 3 oz., is widely used as 
a component in electronic systems or timing 
devices. It is totally enclosed and meets 
military specifications. The motor is available 
with a variety of gear boxes and accessories; 
either induction or synchronous, 1 or 3 phase, 
400 cycle, 115 V. 

Shown here are only two of the wide range 
of motors produced by American. Special 
types can be engineered for your particular 
needs. Write for technical information. 


MMERjCAN ELECTRONICS, INC. 

Lor rjJlS. Chfomi. 
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A little pull 
in the right 
place . . . 



Aircrafis' Who’s Who Reports 

A cross section of the Who’s Wlio in 
tlie aircraft industry— including Doug- 
las, Allison, Fairdiiid, Gnimman, Mar- 
tin, Hcpublic, Caimdair Ltd., Pratt and 
W'hitney among a host of others — is 
reported to liave reduced engine wir- 
ing time ns much as 66%. Tliis saving 
is effected by the use of the new Rob- 
inson Wire Twister, an improved 
model of the ones that have seen serv- 
ice with the army, navy und airforce 
since 1943. Improvements include the 
exclusive diagonal jaw design that per- 
mits easier access to hard-to-reach 
areas, and clamps a vice like grip on 
the wire by pulling it into a 30- bend 
thus delivering added leverage for 
twisting. 

in addition to the greatly increased 
engine wiring speed, users attest to im- 
proved shop safety — fewer skinned 
knuckles and bruised fingers. 

Besides their production line assign- 
ments, Robinson Wire Twisters readily 
adapt in the shop to Ijcnch work, on 
radio and radar equipment, on mag- 
netos, carburetors, instruments and 
sub-assembly work of all kinds. 

List price is $18.50. Write for fully 
descriptive literature to Ralph C. 
Robinson Company, Dept. W, Box 
3494, 2516 Croslry Way, North Sacra- 
mento 15, California. 



. . . saves 
Vs the usual 
wiring costs 


the .11 ■ 

( ROBINSOf^ 

wire twister 


NEW MODEL 21 AMERICAN MECHANICAL INERTIA REE 
HAS WIDE ANGLE OF INERTIA RESPONSE 

An entirely new shoulder-harness take-up reel, built and approved under Spec. MIL-R-8236, Type MA-1. 



tion annpiinics in that cmiiitrv. 'I'hc 
aiibsidiiir>' was organized last sear wkli 
three Bell 47D1 lidicoptcts. Duriii| 
one month's operation with Shell Oil 
Co. in Magdalena, the three Bells 
made ),690 Bights carrsing fi40.51" 
lb. of freight and personnel. 

Ilnlaigcd exhibit area is planned for 
Reading .\siatiim Service's Sth annual 
business aircraft maintenance and o|)- 

Jiine 2). Reading, (Pa.) .Mnnicipiil .Air- 
port. Mxhibitioii rates will range from 
S250 for a lO-ft.-sq. area to S67s for a 
10-ft. X 10-ft. space. 

Dallas .Aitmotivt. Inc., lex., over- 
hauled more than 4,100 aircraft en- 
gines in 1955. an increase of Sfi% over 
1955. I1ie firm had a ]jayroll of about 
S2.1 million last vear. 

-Airlxime magnetometer sucvc-y to 
lociitc iron ore is heing done in North- 
western l.ihcria bs .Aero Service Coqj., 
rhil.idclphia. Pa., for f.ibetian Mining 
Co., Ltd. Co.sting about S200.000. the 
sunevors arc using a modified Consair 
PBV amphibian fitted with Gntf mag- 
netometer in a tail '’stinger" installa- 
tion. Shoran gear in the aircraft and 
ill two ground stations will be used for 
accurate flight positioning. 

Gander aiii|>hibian is a modified im- 
proved version of Grumman Super 
Goose lieiiig developed bv Dc-au II. 
I'ranklin Kntcrpriscs. fnc., Miami. 
Gander will feature an clectricallv op- 
erated slotted t\pc wing flap, incrca.sed 
stabilizer incidence and bungee control 
s\-5tem for the elevators, new fuel sw 
tern using electric booster punqis for 
the aiixilian- tanks. The Gander is 
expected to have a cause ,s|xcd of 1 60 
mpli. and landing siwcd of 60 innh. at 
S.900 lb. gtos.s weight. 

.Agricultural pilot course at South 
Dakota State College has been short- 
ened from six to four weeks. Course 
will now he held from .April I to 
April 27. 

Prototyjjc Monte-Copter 10-A pres- 
sure jet rotary wing aircraft is enrrentiv 
undergoing tic-dowii tests at Seattle, 
M ash. Model 10-A will have a Lveom- 
ing A'0455 engine dnVing a centrifugal 
compressor and com|5resscd air going up 
the rotor shaft out through the blade 
tips. 

M’liirlyhird trailer is of all-welded 
trusv-braced cnnstriictinn es|)cciallv de- 
signed for transporting Bell Model 47 
liclicopfcrs. Unit has a lo.iding winch, 
four-wheel brakes. Hawk Hclieoptcrs. 
P. t). Box -54S Sylvania Station, hi. 
\\ ortli, Tex., is marketing the trailer 
at SI. 375, 
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AVIONICS 


Avionic Consumers Union Proposed 



By Phili]) J. Klass 

^^'ashingto^— Phms arc under «”ay to 
set up 411 iiidu'.trvuidc component 
testing sersicc whicli cuuld save tlic 
avionics industrs millions of doll.irs and 
engineering maiilunirs now spent by in- 
dis'idual equipment maliers eacli largely 
duplicating tlie tflorls of the others. 

I'lie program, proposed by Inland 
Testing Laboratories (a subsidiars- of 
Cook Klcctrie Co.), would function 
siinilatb to the nav in which Consum- 
ers Union opcr.itcs in the tonsumcr 
products field, u'ith subscribers sharing 
the cost of mass eoinpoiient qualifica- 
tion tests and the resulting data. 

'Ilic idea u-as recoiled uith keen in- 
terest and enthusiasm bi representa- 
livcs of more than a do/en companies 
who were quictlv sounded out by In- 
land during the recent National Sym- 
posium on Reliability & Quality Con- 
trol in Electronics. 

Test Results 

Under Inland's plan each participat- 
ing manufacturer would rcccii e periodic 
data un the results of the central qualifi- 
cation test program in the form of 
sheets for a flandbook of Electronic 
Parts Reliability, called IIELPR for 
short- lliis data, for evanipic, would en- 
able a subscriber to estimate component 
failure rates during design, establish 
coniponcnt derating curses, conduct 
accelerated rcliabihtv tests to establish 
atecpfancc criteria for incoming inspec- 
tion of components used in production. 

IIELPR is intended to relieve but 
not compictels eliminate .1 eompany’.s 
qualification test efforts. Inland's Gen- 
eral Manager George Brown emplia- 

Inland would test components to 
those em’ironmental conditions most 
widely required bs the majority of its 
clients, ,\nv companv that needs com- 
ponents for an unusual emitonment 


would base to run such qualification 
tests itself. 

The electronics industrv today is 
spending 520-2^ million anmialE on 
coniponcnt <)iialification testing, accord- 
ing til a recent surses conducted by 
the Radio-Elcetronie 'rcles isicm Maini- 
facturers .Association. Some observers 
believe tlic industn total is closer to 
S50 million aimuallv. 

Ilnglies -Nirctaft ' Cl)., for cvainple, 
.>pends more than S2 million amuially 
and employs more than fiO engineers 
in its coinixment qualification testing, 
yet still must subeniitraet about half 
of its work. N'otth .•American's Aiito- 
netics Division has 50 engineers and 
technicians simiiarh' engaged. 

The RETM.A survey indicates that 
the industry wide asetage is IS engi- 
neers and technicians per coni|jam'. 
.Aclol|)h Warshcr of Eclipse-Pioneer 
told that symposium. 


But despite these ambitious pro- 
grams. RETM.\'s suncy reseals that 
90% of the companies feel a need for 
additional information beyond what is 
generated by their ossn programs. 
Behind the Need 

The ])resent situation has developed 
despite procedures set up by the mili- 
tan services some years ago which were 
intended to eliminate unccrtaintie.s in 
component seliefiou. 

Militarv specifications prepared for 
each of the b.isic types of electronic 
eimi|)oiieiits are mtended to assure the 
ai-ailabilitv of components suitable for 
the environment in which military 
equipment must operate, 'llic concept 
was that component makers would sub- 
mit sami>lcs of their products to the 
niilitan- for qualification testing to the 
appropriate Mil. specifications. If the 
samples passed, tlic manufacturer's com- 
ponent would be listed on tlic “Quali- 
fied Products List." 

In tlieory. to assure the adequacy 
of components for military environment, 
an avionic equipment inamifacturer 
need oiiE select from isrodiiets listed in 
the QPL. Unfortunately, this has not 
proi'Cii out ill practice for a mimber 
of reasons: 

• Scvcriti of cmironmciital conditions 
ciieountercel in higlispccd aircraft and 
missiles has increased so tapidE that 
nianvMil. speeifieatioii requirements arc 
no lunger adequate— particularly for the 


The Price of Dujilieation 

electronic equipment iiianiif-acturers has been rcs-calcd bv a recent Kadio-Elcctronlcs- 
Televisioii Manufacturers .Assockilion siitves «hich indicates that half of the coin- 
jiunics nov> s|iend S50.000 or more aninialls on such progioins. of those smvesed 
s|Kiid ninre than SinO.OOO and 1% s|>ends nvec S^OQ.OOO. RETM.A 's survey reveals. 
With inilitaiy demands for vastly iinprovcd reliability to meet the needs of com- 

of their qnaliiicutinn testing and use iiiiieh larger sample sizes. This cmikl double 
or triple the facilib'es and niau|io«cr now requited, with c(irTCS|>oiidlng inaca.ses 
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Contributing to superb performance . . . Chance Vought's 

F8U-1 Crusader is powered by a Pratt & Whitney Aircraft J-57 turbojet 

with afterburner fuel control engineered and built by Chandler-Evans. 


Products, too, are "known by the company they keep", 
and CECO is proud to be airborne with many of the latest 
and finest military and commercial aircraft. 

CHANDLER-EVANS • WEST HARTFORD 1, CONNECTICUT 

Atldrean your requeat to “CrugadeT'' . Depl. A. 

All informative CECO fact folder i.? also aroifabfe on rer/ne.sf. 



SYSTEMS , CONTROLS 





Camouflaged in official NATO colors and proudly flying the Canadian Ensign 
on their tails, the first Royal Canadian Air Force squadron of AVRO CF-lOO’s 
to join NATO air defence in Western Europe, departs for its base in France. 

This flight, the first of several scheduled to hop the North Atlantic 
this year, is Canada’s response to a specific requirement of 
NATO for all-weather, night fighters. 

It is one more of Canada’s contributions to the defence of Western Europe, while 

continuing round-the-clock interception alert in the defence of North America. 



high degree of reliability which the 
military now' demands. 

• MIL specification requirements tend 
to be II compromise within the tcch- 
iiological re.ich of the innjority of 
component nunufiiclurcts. Political 
ctmsiderations militate ng.iinst a speci- 
fication which only a single component 
manufacturer can meet, thereby elimi- 
nating the others from military markets. 

• Initial CQm]>onctit qualification test 
on limited samples, without the re- 
quirement tor periodic rcqualification 
tests, do not proside sufficient guaran- 
tee that the Component maiuifacturcr 
is mRintaining the same product 
quality. 

• New “imqiiabfied" components, 
whose performance exceeds existing 
MIL specification limits’ arc often 
needed to meet tough cnsironmcntal 
requirements and equipment makers can 
not wait for resisions or for military 
qualification test results. 

Tficsc are some of the reasons that 
explain why 75% of the RKTM,\ sur- 
rey respondents in the niilitarv elec- 
tronics field indicate that they conduct 
their own qualification tests on com- 
ponents, despite militarv QPI, listings. 
Economic Barrier Ahead 

Unless an industry-wide approach to 
qualification testing is found, equip- 
ment manufacturers arc going to liarc 
to imest c'cn more henrily in test 
facilities and manpower in tiie vers- near 
future, according to Dr. Leslie \V, Ball. 
Ball, former technical director of United 
Gco|)hysical Laboratorr and now an 
cn|inccriiig reliability consultant, says 
"we arc facing a national need to ran 
qualification tests on sain|)lcs of 1.000 
units or mote, compared to the samples 
of less than a dozen now used." 

The reason is the vastly increased 
degree of reliability needed for weapons 
such as the intercontinental ballistic 
missile. Where extremclv low failure 
rates arc required in very complex srs- 
tems. it either is necessary to test a few 
samples for thousands of hours, which 
delays the whole program, or else use 
an extremely large sample. 

riirthcrmore, the many diserse wavs 
in which a cont|3onent can fail means 
lh. 1 t a small sample may not be ade- 
quately representative of all the differ- 
ent possible modes of failure, according 
to Ball. 

Share Cost 

Dt. Ball believes the onlv solution is 
for iiidustrs' to share in the cost of 
testing and data collection, and then 
share in its distribution. 

I''ltrtliermorc. Dr. Ball believes that 
new weapons require so high a degree 
of reliability that component testing 
must be directed toward discoicry of 
the basic causes of unrcliabilitv in a 
ghen component as well as determining 
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TI PRODUCTION ENGINEERING helped Lockheed trim 
55 lb of dead load from the P2V-7 sub-hunting Neptune 
... by transistorizing just one system — the 14-station inter- 
com. In addition to saving weight, safely and reliability were 
increased while maintenance and power drain were reduced. 

Well within MIL-E-5400 for general performance, MIL- 
T-5422C for environment and MIL-I-6181B for interference, 
this Tl-built system has been designed for a 2000-hr main- 
tenance cycle and an exceptionally long service life. Signal 
response is instantaneous without need for warmup. There 
is negligible power drain on standby and negligible heat dissi- 
pation while in use. The system takes power directly from a 
28 Vdc line and uses less than 6 watts per station. 

This is one example of Texas Instruments systems engi- 
neering now being applied to audio, radio, radar, sonar, in- 
frared, and other systems for communications, navigation, 
search, fire control, and missile control. Continuing progress 
over a quarter century has resulted in over a third of a million 
sq ft of engineering and manufacturing facilities — soon to 
be doubled — located in an excellent dispersal area. 

For fundamental design and development ... for manu- 
facture of reliable systems that save weight, space, and power 
... for scheduled commitments delivered on schedule , . . cal! 
on TI application engineers. Write to Apparatus Division . . . 
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Mobile communication . . . 

Rock-of-Gibraltar type 


The short-wave radio transmitter and receiver 
illustrated above is known as GRC-19, and we 
buiid it for the U. S. Army Signal Corps. 

Satisfactory production of such equipment is 
a matter of more than precise engineering and 
manufacture. Two other things contribute to the 
fact that a very large percentage of our facilities 
is devoted to making products for the military. 

First is environmental testing. The Stromberg- 
Carlson Test Center provides ’round-the-clock, 
seven-days-a-week service in life test areas which 
range from vibration tests simulating air-borne 
and vehicular transportation to work in jungle 


humidity or stratosphere sub-zero. 

Second is cosl-watching. Under a research and 
development contract aimed at reducing costs of 
communication gear, we designed a model of the 
AN|GRC-19, eliminating some of the automatic 
features, and costing substantially less than the 
automatically tuned model. This new set, the 
AN/GRC-65, will serve in those field applications 
where manual tuning is satisfactory. Our govern- 
ment is a shrewd buyer. We’re proud to have its 
patronage so often. 

There are plenty of career opportunities here 
for Engineers . . . Why not write us? 


STROMBERC-CARLSON COMPANY ^ 

. ocv.s.ON OB ee~e«*L ovkamicb coobooatcom 



Mobile 400-Mi. Radar 

Mobile unit housed in nailer will be used with three |K-rmancnt lud-jr units an o new 
■iOO-ini. radar range which wil! be built from the .Mr Force Flight Test Center, Edwards 
.\FB, Calif., into Nevada. Range, which will be used b>- US.VF nnd the National .\dvisory 
Committee for .\cronaiiKcs high speed flight station at Edwards, will track, monitor, and 
record aircraft performance. It will be readt for use in about twii \cais. .Mr Research 
and Development Coiilmand has awarded contracts to Reeves Instrument Cotp.. for 
iiistrumciitation radars: Electronic Eiigincering Co., of California for installation of instru- 

and roads, and to F. VV". Millard and Son. Kli'. Ncv„ for ciiil engineering work. Radars 


whether it meets required qualiScation 
tests. This requires ''seiciitific detec- 
tives," not mete technicians, according 
to Ball, and lie bclitvcs the relatively 
few persons with this kind of skill 
should be concentrated in a few testing 
centers. 

Inland's Proposed Plan 

Inland Testing Laboratories, which 
has been conducting cmironinciitiil 
iiiiel qtialific-.ition tests for industn- and 
the military services on an individual 
contract basis for more than six years, 
has formulated a tentative plan for tlie 
operation of its proposed IlELPR pro- 
gram which it currently is exploring 
with a number of major avionics manu- 
facturers. 

To prov ide tlic kind of service wliicli 
subscribers seek. Inland proposes to set 
up a seseii-inan advisory board, elected 
by tlic subscribers. The advisorv board 
will guide the company's program, de- 
termine the priority of components 
tested, recommend preferred test pro- 
cedures and data reduction methods. 

As now envisioned. Inland would first 
conduct "screening teats" on compo- 
nents selected for test, llic purpose 
of tlicse tests would be to weed out 


those with higli failure rates and to de- 
termine which cnvirotimcntal param- 
eters have the greatest effect on the 
reliability of those components which 

' i'ullowing the initial screening tests, 
saingilc quantities of those tliat pass will 
then be subjected to composite test con- 
ditions designed to siimilate their use 
in ground-base or airborne equipment. 
Those cmiroiimcntal parameters whicli 
tlic screening tests reveal to have the 
greatest effect on component rcliabilitv 
will be used as variables to provide data 
wliicli show the relationship between, 
say. temperature and component life. 

From such tests, and subsequent 
.analysis. Inland expects to be able to 
furnish its subscribers witli the follcw- 
mg tapes of data on each component 

• I'aihuc rate. 

• Correlation between failure rate and 
operating environment. 

• Change of performance parameters 
with time. 

• Basic cause of failure. 

In addition. Inland proposes to con- 
duct accelerated tests on components 
to obtain a correlation between their 
reliability under abnorm.illv severe cn- 


General Electric 
Offers a Complete Line 
of Instruments for 
Business 
Commerciai 


Military 


Aviation 


ELECTRICAL QUANTITY 


ENGINE INSTRUMENTATION 


In-flijhl Ralualmg Sritemi 
Eagln. Sot.-of-«l»w Sy.r.n,, 
TololiliAg Syueraj 
C-vi.. Con.rt.1 Sv...n. 
Al..rburn.r Sy.I.m. 
Center-of-gro.it, Sy.tem, 

GUIDANCE EQUIPMENT 

Re'.^ol'e"coi^pTjrrVoram!*lelj 
GyroicopTe Devices 

LIQUID QUANTITY 
TEMPERATURE EQUIPMENT 

COMPONENTS 


-ite Section 586-9A. Generol 


GENERAL m ELECTRIC 

Z r 
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WHY IT PAYS TO SHOP AT THE BENDIX ^^SUPERMARKET’' 

- NATION'S LARGEST PRODUCER OF SYNCHROS 




In tniyintt precision synchros, 
doesn't it make a lot of sense 
to insist on getting exactly 
what yon want, when yt 

Best way to Ik sure you get 
ail three is to depend on the 
Bendix "Supcrmavlcet'’. 

Our mass synchro production facilities . . . the nation's largest 
. - . are conslanily turning out just about all types of synchros 
imaginable. This means we can offer you immediate delivcrt' of 
most synchro types — and minimum ctst on all synchro types, 
even for small quantity orders. 

You can depend on the quality of Bendi.x synchros, too. They 
will cqu.a! ... or exceed . . . the accuracy of any other synchros 
made today. Sound reasons why you'll be ahead to rely on the 
experience and mass-production facilities of Bendix. 


Eclipse -Pioneer Division 
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tironmcnhi! conditions and their rclia- 
bilih- under normal usage citviron- 

W’ith such data, an avionic equip- 
ment inamifactuicr will be able to use 
accelerated tests in incoming ptirts in- 
spection fur production |)n>gr.iins to 
determine mote quickly wlietlicr the 
quality of the lot meets its require- 
ments. 

Inland is no newcomer to qualiSca- 
tion testing. 'Ilic operation was started 
originally by Cook Electric Co. for its 
own tests', then in Id-f9 was made 
an independent division to take on en- 
vironmental testing for outside com- 
panies. Since 1952. Inland has been 
performing QPL testing for llie Signal 
Corps in addition to its contracts with 
indisidnal companies in the electronics 
industry. 

At prc.sent Inland employs about 525 
people, about 170 of wliom are engi- 
neers and scientists, including three 
Pli.Ds. Laisf year tlic company did 
about $1.2 million in testing and cur- 
rentlv has a backlog of $5 million for 
such work. One prognini, for a major 
computer manuf-acturcr, imolscs mass 
tests on 20,000 diodes, 30.000 resistors 
and 20,000 transistors. 

To handle the millions of incasurc- 
ments and data recording involved in a 
program of this magnitude. Inland em- 
ploys automatic recording and data 
reduction techniques which it believes 
ate mandatory for the lIF.I.PR pro- 
gram it proposes. 

If the IlELPR program is launched, 
Inland expects to more than double its 
present staff and invest SH-2 million 
in test and data reduction facilitics. 
What It Will Cost 

The scope of Inland's IIKLPR pro- 
gram. and the cost of such service to 
individual subscribers, will depend to 
some degree on the number of com- 
)Miiies ))articip:ifiiig. This, iii turn, 
will dqjcnd upon the charge for the 

In sounding out representatives of 
major avionics conipaiiies. Brown has 
used an annual .subscription fee of 
$50,000 as a talking figure. However 
Inland is toving w ith the idea of basing 
the cliatge on each subscriber’s tot.il 
inilitan' cicctronics business, .since the 
value of the IlELPR data to a com- 
pany bears some relationship to its 
military sales. 

.AviATtorr W'ei'k a.skcd representatives 
of seven major avionics crnnpanics 
V licther they believed tlieir finns would 
be willing to jjarticipate on tlic Ixisis 
of a $50,000 annual fee. The response 
was unanimously in the affinnative. In 
each ease the companies arc spending 
considerably more than this figure for 
their qualification testing. 

In tlie RE TM.A survey, rcs]xmdciits 
were asked wlietlier they would be 


willing to exchange their qualification 
test cTata with otlier companies. .Ap- 
proxim.itcly 53% indicated a willing- 
ness to cxeliangc. fi% declined, and 
41 % were undecided. 

Legal Question 

However, because RKTM.A is a trade 
associiition, legal questions have been 
raised as to liow it cmilel exchange 
data without risk of being accused of 
restraint of trade. The reason is that 
dissemination of adverse test results 
on any manufacturer’s components 
might be so construed bv the govem- 


bility of limiting its d.ita exchange 
solely to favorable reports, i.c.. data on 
those components that liavc success- 
fully passed qualification tests conducted 
by member companies. Hovvevet, many 
observers feel that mulcr restrictions 
the value of exchanged data would be 
severely limited. 

Aviai'ion W’kuk’s conversations witli 
,1 number of avionics companies indi- 
cate that tlicv prefer the proposed In- 
land IlELPR ptogram. 

Companies wishing to obtain more 
information on HELPR mav do so by 
writing Mr. George Brown, Inland 
Testing Laboratories. 6401 \V. Oakton 
St., Morton Grove. III- 


Ro.yal 

Amphibiav 




ROYAL GULL SUPER 200 IS THE FASTEST 
LIGHT TWIN AMPHIBIAN FLYING TODAY 





TAKE A "PORPOISE-FREE” RIDE in the new Royal Gull Super 200. 
The above picture ahowa the Gull on the step of its husky high-riding, 
long, sleek hull, just prior to a 14 second water take-off. The Super 
200 is powered with 340hp Lycoming engines. 

See the 200 MIU-AN-HOUR Amphibian Today 

TRECKEie AIRCRAFT CORP. 

67B1 WEST NATIONAl AVENUE • MILWAUKEE 14, WISCONSIN, U.5.A. 
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plane torque by AC! 



mrnwTcs sr.- 


Expansions, Chanjjes 
111 A\ ionics Industry 

General Electric lias formed a new- 
Adianccd Semiconductor Liibrirators- 
"to bridge the ga|5 between bitsic re- 
search and bemicondiietor product engi- 
neering." 'nic new- lab. headed by Dr. 
II. M, Sulli'iin. will be located at Elec- 
tronics Park, S'-racusc. N. V. GK also 
will convert its' ITvOOO sq. ft. IV pic- 
ture tube plant in Buffalo, N- Y. to 
transistor production early this ycar. 

(Jtlicr recently announced expansions 
and changes in the aiionics industry 
include: 

• Radiation, Inc., is completing new 
28,000 sq. ft. instrumentation division 
building adjacent to Pine Castle .\I'B 
near Orlando. I'la. New S250.000 addi- 
tion brings com|3anv's total plant capac- 
its- to 120,000 sq. 'ft. 

• Speny Electronic Tube Division of 
Sperrv Rand Cotp. will double produc- 
tion capacitv of its 1 S-niontb-old plant 
at Gainesville, l■■la. which produces 
mulli-mcgawatt klystrons for missile 
guidance systems, 

• Gyte.x Cotp. is name of new Santa 

Monica. Calif, firm fonned to develop 
and manufacture gyroscopic, frequency 
control, and other avionics dci-iccs for 
aircraft and ini.ssilcs. Company is 
licaded by W, J. Holt, president, fonner 
chief reseateh engineer for Vario Manu- 
facturing Co, and William A. Barton, 
lormcr director of sales for Gcnisco. 
Inc. New company's address: Lin- 

coln Blvd. 

• Minneapolis Honeywell has combined 
its former Docleani and Transistor Di- 
lisions, the latter recently moved to 
Boston, into a new Boston Division, 
with an instruments section and semi- 
conductor products section- Sales, cx- 
ceuti\-e and engineering offices for the 
instrument sccticm will remain at 1400 
Soldiers I'icld Road, Boston. It's manu- 
f.icturing operations and all of the 
operations of the Semiconductor Prod- 
nefs Section arc located at 40 Life St„ 
Brighton. Ma.ss. 

• Hallamorc Electronics Co., Anaheim. 
Calif-, has opened a branch at Denver 
to supplv components to newly opened 
Glenn L. Martin missile facility- Eni- 
ployineiit is expected to teach SOO-600 
by end of this year. 

• Research Instrument Co., Portland. 
Ore- is name of ncwlv formed firm 
which will produce precision electronic 
equipment for laboratory and produc- 
tion as well as computer-instrument 
eumponents. Company is headed by 
I 'tanklin M. Brown, president of Brown 
Elcctro-Mcasurcmcnt Corp. until the 



There’s a Stillman 
representative near you... 

, . . with the answers to your O-ring, rubber- 
to-metal bonding and nibbcr molding 
problems. Ask him about PERM.^DIZING. 

Stillman's exclusive high-quality rtibbev-to 
metal bonding process that provides 
precise, flash-free parts of optical smootli- 
ness. Write or call your nearby Stillman 
representative today'. 

Stillman has the answer . . . 

PERMADIZING 


^Stillman Rubber Co. 


S811 Marilyn Ave., Culver City, Calif. 
23525 Lorain Rd., Cleveland 26, Ohio 


Hunting a Plant Site? 



JACKSONVILLE 

FLORIDA . . . Where Your Secrets Are Keptl 

The CITY OF JACKSONVILLE, Florido 


THE COMMinEE Of ONE HUNOSEO 
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KOCKBT POWeii PROaBESS HBPORT 


Tailoring Molecules /or Rockets 

by Dr. David Z. Lippmann 

A member of the Chemistry Department Staff at Reaetian 
Motors, Inc.. Dr. Lippmann specialises in combustion 
proivsses anti theoretical analysis. He received his B. S. and 
.M. A. in. Chemistry at the University of Texasand hisPh. D. 
in Physical Chemistry at the Uniiersity of California at 
Berhelcy. He has been with RAfI for three years. 


The practical future of rocket jx)wer depends upon a great many 
factors— not the least of which is the solution of the problems facing the 
rocket propellant chemist- The ultimate rocket chemicals — whether iiuclear. 
solid, liquid imono- or bi-propellant), hybrid or the new “exotic” chemicals 
— must lie within the limited parameters of certain rigid requirements. This 
discussion deals with some of those basic considerations which influence 
the chemist’s search for improved high energy rocket propellants. 

The conventional rocket motor is a heat engine which converts the 
chemical energy of projjellants into heat and the heat into kinetic energy. 
Propellants react in the combustion chamber of the rocket motor, releasing 
heat and forming gaseous products, which expand through a nozzle; the 
expansion converts part of their heat energy into kinetic energy. The 
gases, now moving at high velocity, arc exhausted to the rear, and by the 
reaction princijile they impart a forward force, measured in pounds of 
thrust, to the motor. 

The thrust exerted by a rocket motor is proportional to the exhaust 
velocity of the reaction products. To produce a high exhaust velocity, the 
reaction of the propellants must yield a large quantity of heat per unit 
mass and this neat must be converted into kinetic energy efficiently. 

The heat produced is tlie difference between the heat of formation of 
the propellants and the heat of formation of the reaction products; so the 
propellants should have large [xsitive heats of formation and give products 
with large negative heats of formation- Because of the requirement for 
large heat of reaction per unit mass (not per mole), only the lightest 
elements are used in propellants. Tlie most desirable elements are hydrogen, 
lithium, beryllium, boron, carbon, nitrogen, oxygen, fluorine, magnesium, 
aluminum and silicon; elements heavier than chlorine are rarely used. 
TTic heats of formation of propellants are maximized by incorporating high 
energy groups such as — C = C — , — NC and — OO — into the pro- 

pellant molecules. 

The efficiency of conversion of heat into kinetic energy is inversely 
proportional to the mean molecular weight of the reaction products. 
Therefore propellants are designed to give light products, such as Hz, I 
H3O and CO. 

These three requirements, i.e.. that the propellants have large po-sitive I 
heats of formation, that the products of reaction have large ncMtive heats . 
of formation, and that the products have low molecular wei^ts, cannot 
all be optimized simultaneously. A good projjellant must have an optimum 1 
balance among them. In addition, a propellant should have otlier desirable 
properties, such as stability and high density. | 

The chemistry laboratories at RMI, in support of the applied research, 
development and production of advanced rocket power systems, are staffed 
with a team of specialists, highly qualified in many phases of chemistry 
and chemical engineering- This team is constantly working toward the 
achievement of thi.s optimum balance of properties in their search for 
advanced rocket propellants. The well-rounded program of research, 
analysis and evaluation which contributes to this goal includes such typical 
activities as mathematical analysis, theoretical chemistry, propellant for- 
mulation, combustion chemistry, organic and inorganic synthesis, physical 
)>roperties and analysis, with special sections devoted to solid and liquid 
proiiellant research. 



If you desire one or more reprints of Dr. 
Lippmann’s article, or would lihe to receiec od- 
dilional information about RMI, write to our 
Information Services Coordinator. Reaction 
Motors, Ine., 14 Ford Road. DenviUe. New Jersey. 
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recent sale of that firm. New company’s 
address: P-O. Bon 916S. 

• Nordcn-Kctay lias leased nc«' 51.000 
.sq. ft. facility to c.vpand capacity of its 
Prccisitin Components Division, Coin- 
m.ick. I,. I., N. V. to 85,000 sq. ft, 

Litton Buys Chromatic 
TeIe>ision Facilities 

Bcverlv Hills, Calif.— Litton Indus- 
tries has acquired the experimental and 
deseUipmcntal facilities of Chromatic 
’lelcsision Laboratories, Inf.. Emery- 
ville. Calif., togetiier with a license 
to .i|S|)l\ Clmimatic's laiwrence color 
television tube to military and indus- 

Chromatic is a subsidiary of Para- 
mount Pictures Cotp. 

According to Litton President Cli.irlcs 
B. rhornton, tire Lawrence tube af- 
fords advantages in sclcctise color ra- 

• III Air Traffic control, automatic 
presentation of the landing planes m 
one color, planes taking oft in a sec- 
ond color, and ijlaues within a given 
distance in a tliitd color, on the dis- 
pla\' |iaiicl is now possilslc. 

• Identification of hostile aircraft is 
greatlv simplified. Enemy planes niai- 
l)c disphiscd in one color and frieiully 
planes in .iiiotlier color on tlie radar 
.screen. .Also, planes ma\ be indicated 
In- different colors according to .size, 
sucli as displaying bombers in a color 
distinct from fighters. 

• .\iialvsis from tlie air of ground op- 
erations can lie facilitated b} tlie iden- 
tificatiun of moving objects in one 
coicir. stationary objects in another. 

Dt. Ernest O. Lawrence. dcselo|icT 
of the tube. Dr. Edward McMillan, 
and Dr. Luis Alvarc-z. imentor of 
ground control ,ip|)roach, will become 
consultants to Litton as well as main- 
taining tiris status with Chromatic. 

Chromatic is continuing in Nesv 
York ssith its svork on simplified cir- 
cniliv and on otiicr projects for the 
Air I'orce. 

Marconi Displays 
New Direction Finder 

London— Marconi’s Wireless Iclc- 
grapli Comp.iin. Ltd., displascd a new 
autoni.itic direction finder here tliis 
week. 

The new gear— Tv|)c .\D 712-lias 
been dcscloped to meet the require- 
ments of the must modern types of 
high-speed transport aircraft. It is 
pirticulariv suitable for ijilot operation 
and prosidcs facilities for automatic 
direction finding, range reception and 
consol rccc|)tion. 

Simplicity of operation is the- out- 
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standing fcahirc of the equipment. 
•A unique automatic crystal-cimtroUcd 
tuning mcclianisni ensures that rcceiicr 
frcqiiencT is accurate to within 50 
C'cics per second under all normal 
conditions. Etequeiiey selection is ef- 
fected in steps- of 0.5 KC/S over a 
range of 100-415 KC/S and 490-1799.5 
KC/S. 

•Another unique fc.iture is the fixed 
loojj aerial contained in a compact 
icsin-fillcd fibre glass casing of aerody- 
iiatnic fonii, tlie comjxiiiv claims, spc- 
cificalh designed for mounting outside 
the aircraft skin to proside virtually 
drjg-frcc installation. 


Na\v Conlra<'ts 

Following i.s a list of imclassitied con- 
tracts of 57 5.000 and oser as released 
b\ Nai'v Contracting Offices: 





,Vve.. SiirlTiKflfrlil, Mss-s., i-in>l n-slii ilFII 
Nl. Tpn linHrli. Ini*., .SO Wlie.-tcr 

ur»-IFrr-.ls.i-ssfi-57l. inrIouK. SIS.oyo. 
Miimllliiii siMiulurd lilv., rnlti-U .\In-riif: 

(3t0/SaM5-S P --i/l/.v:i. J3l!ll,:!«ll, 

.\fronuiitl<-iil nix-., NllTmi*a|i"llK-] l^oilfyx\-«ai 

nsis (0»S/212ii-i:SB(.SIl', ' uu lrius, 
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Valve Talk 

FOR WM, R. WHITTAKER CO.. LTD. 
BY MARVIN MILES 


A ^ hinakcr pump aboiil tlie size of a pounrl of tuUler U prov- 
ing; to he the best lillle fuel scavenger in the air norlil today. 
Slated for one of the Air Force’s nrwesi and holiest jot 
fighters, the tnolor-operaled, Ratio Flo unit is eonipacterl into 
an exireniely small emelope and boasts the liighcsl voluinetrie 
efficiency in displacement per revolution of any ptinip ever 
developerl. 


Whittaker undertook the job some .six months ago— pointing 
fora smalt, positive displacement pump of exceptional reliahility 
to operate completely submerged in fuel — and the first units not 
only filled together iierfeelly, parts and motor, 1ml they devel- 
oped a pumping output thirty percent above the guaranteed 


Weighing but 2.75 pounds over-all, 
including integral mounting bracket 
and three 72 inch electrical leads, and 
operating on n differential of six 
pounds per square inch, the pump is 
driven by a 4n0-cycle alierniiiing cur- 
rent split-phase electric motor, the lack 
of brushes assuring no danger from 

The unit was needed in the new 
supersonic fighter to scavenge the con- 
siderable amount of residual fuel that 
remained trapped in the tanks. 


lor speed of 1 1,500 r.p.m. — it sucks the 
residual fuel from one lank directly 
into the tank in which the pump itself 
is installed. 

•A sensing device or low-level inili- 
Tiintivally after u i-eriniii portion of 
consnmerl and lliereufler it runs 

ia not drugging fuel, it pumps air 
willioiil a cougli, for it is rapahie of 


At the voracious rale that modern 
turbine and afterburner combinations 
consume fuel it obviously was expedi- 
ent to lake advantage of every possible 
gallon ahoard-and the Whittaker 
pump does the trick. 

To sec lllc little job in lest is star- 

wliere as wclf as from the Iialf.inch 
oiiilet port. Ordinarily all cleetrical 

sealed olT to keep them dry. In liiis 

pumped llmmgli the ni<»li>r and gear 
train for cooling and il eacapes 

When you realize (he pump operates 
submerged in fuel, that "leak" makes 
no difference. In fact the fuel escaping 
through such openings merely adds to 
the pump's mpahilily, although it is not 
toted up in the forma! performance 
attainment that cites 4.S gallons per 
minute on a design that was originally 
expected to deliver only 3-4 g.p.m. 

The pump, small and compact as il 
is, has a terrific amount of suction. At 
a rotor speed of 900 r.p.m. — and a mo- 


Each fighter for which the pump was 
designed will use two units, but its use 
certainly is not confined to the aircraft 
in question or the specific use described 
above. The Whittaker unit can be used 
anywhere it is found necessary to scav- 
enge Irapped fuel. And the installation 
is simple. Just boll it in plucc. connect 
the fuel lines and the electrical supply 
and the pump does the rest. 

The Southern California v.-ilve and 
pump manufacturer is enthusiastic 
about this newest development of its 
pump design group and rightly so. for 
the industry — in the jet era especially— 
has needed such a small. lightweight 
unit that can be dunked in fuel, utilized 
without strain, and depended upon for 
high efficiency and infallible action. 

give the fighlerx for wliicli it wua tic- 
.‘igned the lust uum-e of fuel avall- 

pussiblr. But il is in prtidiielion also 

ginc fruni flaming out while there i.s 
still thirsl-itiiem-hing fuel remaining 
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'Reliable harnessed horsepower 


Aircraft ignition has always been known as a delicate 
and sensitive system. All components require specific tests 
and attention to meet the demands of today's high 
altitude and varying atmospheric conditions. 

Rigid specifications are followed by factory trained 
technicians who also subject the components and system 
as a whole to all known performance tests to provide 
efficient and reliable service. 

HARNESS your aircraft HORSEPOWER with a 
DALLAS AIRMOTIVE overhauled ignition system — 
also specialists in carburetors and engines. 
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C-130 pilots have NESA® windshields 
for good visibility 
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Why Do Ambitious 
Engineers Like General Mills? 
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BRIGHT 
NEW BEAT! 


levels for engineei 
a men to pick up 


tile oi>cro/(. We look to yi 


plays “Your Future With Us”, hoping 
obvious; today there are more open- 
and skilled technicians than there 
up the pay checks. 

too, but we like to think ours has a new 
Since Sikorsky is a young company in a 
ur fresh approach comes naturally. Even 
5 modem helicopter, our baby has had 
I prove its unique capabilities, 
attempt to deny our youth, neither do 
plaudits earned in these few short years. 
1 everywhere as the world’s most versa- 
you to help Sikorsky helicopters become 
means of transportation. And we offer 
at naturally follows such a chedlenging 


, of course, is a give-and-take propo- 
ll rolling with a resume to Mr. Richard 
t Personnel Department. 



SIKORSKY AIRCRAFT 


BRIDOfPORT-STRATFOSD, CONNEatCUT 
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long-term nature -h-IiIi all of the armed services. Our 
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EMPLOYMENT OPPORTONITIES 


EMPLOYMENT OPPORTUNITIES 


From conception to catapult... 

this missile was guided by design engineers 


Due aboard Fleet surface and sub- 
marine units soon is a new package of 
striking power. It’s Chance Vought’s 
supersonic Regulus II surface-to- 
surface missile, a complete weapons 
system and an advanced attack con- 
cept. Vought engineers not only con- 
ceived and designed this missile— they 
tailored it for Fleet operation. And 
they achieved unique success largely 


because it was a job they knew from 
experience. For 11 years they’ve had 
pilotless weapons on the board, in the 
shop, or in the air. Their Regulus I 
ship-to-shore missile has been a stand- 
ard Fleet weapon for two years— on 
station, ready to go. Against this back- 
ground, Vought’s missile design team 
appears just as significant as the 
weapon it developed. 



Fletd and departmental experience 
grooms designers for bigger Jobs 

For every design group in Vought's 
home plant, there’s a small counter- 
part in the field. Parent groups at 
home guide new weapons through fab- 
rication. Then field units perform the 
refinements necessary to fit the weapon 
into its tactical slot. By rotating from 
plant to field, the Vought designer 
gains experience in detail design, sys- 
tems test, flight test, even tactical pro- 
cedures. 

Chance Vought's diversified backlog 
means professional t famllj/ security 
There’s stability in Vought's 
$500,000,000 backlog of orders for the 
1,000-plus-mph Crusader fighter and 
for Regulus missiles. In addition, 
Vought’s Dallas location means low- 
est living— outstanding housing and 
ear-’round outdoor enjoyment, 
ilding, heating and clothing costs 
are low, and in Dallas, too, there’s 
fre^om from sales taxes and city and 
state income t; 
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SVERDRUP 
& PARCEL, Inc. 



is further expanding its 
Aeronautical and Special 
Structures Sections 
especially for work on 
Supersonic and Hypersonic 
Wind Tunnels and Power 
Plant Test Laboratories. 



AERONAUTICAL 

OPENINGS IN SENIOR DESIGN AND 
PROIECT ENGINEER CATEGORIES PLUS 
SEVERAL RECENT GRADUATES 



■ Aero-TherniDilyRainics 

• Internal Aerodynamics 

• Eiternal Aerodynamics 


• Transonic. Supersonic and Hyper- 
sonic Design 



STRUCTURAL 






915 Olive St. Louis 1, Mo. 
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ENGINEERS 

really smarter? 
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EMPLOYMENT OPPORTUNITIES 


TWO 

“ROYAL” 

OPPORTUNITIES 

Royal Aircraft Needs 

SALES LXLCyTIlES 

ROYAL 

AIRCRAFT, 

PRODUCERS Of 

AMERICA'S 
ONLY ALL NEW 

FIVEJ>LACE 

• VICE PRESIDENT- SALES 

.,8=T.iz;..d dir«.;x.e™v>nle. 

• REGIONAL SALES MANAGER 

AMPHIBIAN. 

“ROYAL 

GULL” 

Royal Aire 

MAX 1. BLACK 

raft Corp. 

1 Tt.tk.p Cotp.l 



COMPRESSOR 

AERODYNAMICS 

DEVELOPMENT 

SPECIALIST 
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SEARCHLIGHT SECTION 




SEARCHLIGHT SECTION 


This is NOT 
a C-46* 


SINOIE— MULTI-ENQINE AIRCRAFT 
OWNERS— CHIEF fllOTS— MECHANICS 



HAS FACILITIES FOR YOUR AIRCRAFT NEEDS: 


“AIRCRAFT” 

ENCINEEBINS REPAIRS MODIFICATIONS 

MAINTENANCE OVERHAULS CONSULTATIONS 

“ RADIO • RADAR ; ADTO PILOTS • INSTRUMENTS ” 

COLLINS FLITETRONICS NARCO ARC XOILSMAN 


“APPROVED REPAIR STATION” 

AIRCRAFT-ENSINES-INSTRUMENTS 
INSPECriONS-100 • 1000 • 2000 - 4000 ■ EOOO HR. 


MINNESOTA AIRMOTIVE, INC. 

WolsI Chamborlain Field • MINNEAPOUS, MINN. • Phone: PAifcwoy 9-B38S 
"WHERE ALL WORK CARRIES AH ‘UNCONOITIONAl CUARANTEE"' 





• The future of your C-46 
is in your hands because 
your aircraft can now be com- 
pletely remanufactured Into a 
FULLY CERTIFIED CW20-T... 
with faster speed, greater pay- 
load capacity, a much higher 
degree of safety and more 
economical operation. Approved 
by Civil Aeronautics Admini- 
stration for all passenger and 
cargo operations of scheduled 
airlines in the United States. 
Only the L.B. Smith Aircraft 
Corporation is certified by the 
C.A.A. to remanufarture your 
C-46 to Transport Category 
Specifications. 

Financing available, of course. 
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AVIATIOK WEEK’S 


PUBLISHING DATE 


24th Annual Inventory of Airpower Edition 


FEB. 25, 1957 



“Airpower in an Era 
of World Crisis’ 


1 Gets Close Attention from Engineering- Management. . .Your advertising will 




Status of our counlry's airpower is the prime interest of aviation’s 
designers, engineers, management and military people. They put a 
premium on the vital airpower information which they get each year 
from the Inventory Issue. And it's especially timely now when pressing 
1 world conditions and increasing air transportation demands force air 
weapon system developments and aircraft production at a rale difficult 
to keep up with. “Inventory of Airpower” Issue is the only source that 
fulfills the need for up-to-date information on developments and growth 
in the aviation industry. 


specifications on all U.S. and leading foreign aircrnfl, missiles and pilot- 
less aircraft, rotary-wing aircraft, ligliter-than-air craft and engines. 
Tables and charts will show military aircraft procurement and expendi- 
tures; aircraft on hand, on order and proposed plans; transport aircraft 
in use, and on order; traffic and business statistics and business and 
utility aircraft shipments. Every phase of the airpower subject will be 
reported with facts, figures, charts, tables and illustrations in an edi- 
torial format designed to provide the greatest possible long term use- 


Get complete details by con- 
tacting Your Aviation Week 
representative 


S, ISIO Hanna Side.; Chicago II, 520 N. 
Ballai 2, Adolphuc Towei SIdg., Main i 


31 Bldg.i Boitan I«, 350 


Teams of Aviatio.n Week editors are presently engaged in amassing 
the voluminous airpower data that is packed into this issue. Special 
sections will be devoted to military budgets, military airpower trends 
and forecasts, air transport, missiles, engineering, manufacturers, avion- 
ics, helicopters, industry buying procedures and foreign airpower with 
particular emphasis on Russian airpoiver. 


‘Tnvestory of Airpower” Issue will be received as a regular weekly 
issue by aviation's largest and most significant engineering-military- 
management audience — Aviation Wef.k's 64,19.3 net paid subscrib- 
ers. (Current print order; 67,949; June 1956 ABC net paid; 57,900.1 


ndividual manufacturer’s sales, financial, empioy- 
1 plant statistics will be given. Included will be 


Advertisers are assured peak values because of the high readership 
gained through the years. Industry and military men have depended 
on this only source of airpower information to satisfy their needs and 
have established it as aviation's standard reference on the subject. 


AVIATION 
WEEK • • 

A McGRAW-HILL PUBLICATION 
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THE ERA OF THE ELAND IS BEGINNING.,. 



The case for ELAND conversion 

To forward-looking operators of medium-haul airlines the case for eland conversion 
becomes clearer and more convincing month by month. Increasingly they see that 
ELANDS point the way to the achievement of better performance, greater earning 
capacit)', and greater dependability in service from well-proven airframes. 

No beat, whine or whistle 

ELANDS possess to the full that inherent asset of the turbo-prop — a greatly reduced noise level. And 
over and above this they have an inherent asset of their own — a complete absence of beat, whine or 
whistle. The passenger appeal implicit in this needs no emphasis. 


Flexibility of power 

ELAND design provides a wide range of power in a one-sized package. The 3,000-4,200 e.h.p. range of 
ELAND engines differ nothing in size and only little in overall weight. This flexibility will enable 
operators to standardize on one basic engine and nacelle design where two or three different types 
of piston engines are now required. 

Conversion of the Convair 340 

The Napier Eland Convair — a Convair 340 which we bought from the makers and converted to 
ELANDS — has proved the simplicity of ELAND installation, the low cost of conversion and the increased 
profits that accrue from eland operation. 

From studies made of the published direct operating costs (including depreciation) of a number of 
typical airlines, it is proved that in the light of our guarantees a converted aircraft will be cheaper to 
operate— whether the costs are calculated on the basis of aircraft miles, ton miles or passenger miles. 
The ELAND-engined Convair 340 can carry its maximum payload 930 miles further than piston- 
engined Convairs, and its cruising speed is 50 m.p.h. higher. 

Ill short, wc offer to operator- of the Convair— and other medium-haul 'planes— an iiirliner 
with a new lease of lilc at a tost whieh will be written oft over a relatively sluiit period. Tliat 
is the essence of the case for roiivcisioil. 

Eland conversion means increased profits to the progressive airline 
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Military Standard 

TEFLON SPIRAL 
BACK-UP RINGS 



aled for dimensional stability 
th all properties certified to AMS- 
51, Ciimpletc range of sizes for use 
th AN6227 and AX6230 or MS28784 
■’ rings. Packed in telescopic Con- 
ners on supporting mandrels to pre- 
've shape. Send for data. 

RESISTOFLEX 

corporation 
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Lockheed F-104... 


Aeronautical Bolt of Lightning 


The ultrasonic F-104 Starfighter — new 
day-and-night jet fighter developed for 
the U.S. Air Force— features tremendous 
punch per pound and flies on thin, straight 
wings — almost knife sharp — measuring 
only 73^ feet from fuselage to tip. Pow- 
ered by the new General Electric J-79 jet 
engine, the lightweight F-104 is extremely 
fast and maneuverable — its speed in climb 
equals its straight-and -level flight speed. 

Strong, lightweight aluminum mill 
products from Reynolds are used exten- 
sively in Lockheed’s remarkable new ad- 
dition to America’s defense. 

Whenever aviation advances, Reynolds 
Aluminum advances with it. And . . . 
Reynolds goes beyond meeting material 


specifications. Reynolds technical services 
contribute to customers’ design and engi- 
neering staffs — make Reynolds a part of 
many important industries rather than 
just a supplier. 

For details on how Reynolds can serve 
you — and for complete index of Reynolds 
technical handbooks and fAms — write to 
Reynolds Metals Company^ P.O. Box 
1800-TJ, Louisville 1, Kentucky. 


For below mill quantities of and sections 
and other aircraft shapes, contact our 
specialty aircraft extrusion distributor, 
Pioneer Aluminum, Inc., 5251 West Im- 
perial Highway, Los Angeles 45, Calif., 
Telephone: Oregon 8-7621. 


See “CIRCUS BOY”, Reynolds exciting dramatic series, Sundays on NBC-TV 


REYNOLDS 



ALUMINUM 


